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ABSTRACT

The experimental 1973-74 edition of Unit IV consists
of 28 life science curriculum activities for 13- to 16-year-old
educable mentally handicapped children. The role of the teacher in
continuing field trials is noted and environmental themes and
elements, inquiry skills, problem solving skills, and applicational
behaviors and attitudes are stressed. Directions for using the
student records-of-progress and tallysheets are provided for the
teachers. The three cores of activities are preceded by suggestions
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objectives, and a planning guide listing materials needed for each
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energy and material transfer, include: (1) Making Compost; (2) The
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The project to develop a life science curriculum for the age~-group, has been
educable mentally handicapped (EMH) was originally funded in the Company of Northbroa
summer of 1969 by the Division of Research, Bureau of Education ;
for the Handicapped, United States Office of Education. The On the basis o
project is charged with writing, field testing, evaluating, and of meeting further ?
disseminating materials dealing with topics in life sciences for for the Handicapped;
the EMH population in our schools. grant to develop mod

Recognition by the e

ME NOW, the BSCS model life science program for educable on matters of enviro

mentally handicapped youngsters in the 1ll- through l3-year the project that a p

on environmental st
which is entitled ‘

DEVELOPMENT ',ﬂ

Summer, 1971 - Initial writing conference 4 Fall, 1973 - Unit If
Academic year, 1971-72 ~ Initial testing Spring, 1974 - Uni
Summer, 1972 -~ Revision Fall, 1974 - Uni
Academic year, 1272-73 - Large-scale field test Spring, 1975 -g
Environment

Summer, 1973 - Revision

Fall, 1975 -~
Academic year, 1973~74 -~ Conclusion of field test 5

Spring, lq




INTRODUCTION
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BSCS

for the

ed in the

ducation
The

ing, and

ences for

fucable
Vear

-of meeting further student and instructor needs, the Bureau of Education

age~group, has been released and is available from Hubbard Scientific
Company of Northbrook, Illinois.

On the basis of the success of the ME NOW program, and in anticipation
for the Handicapped has provided the BSCS with a three-year continuation
grant to develop model materials for 13- to l6-year old EMH students.
Recognition by the educational community of the need for special emphasis
on matters of environmental concern led the BSCS staff to decide early in
the project that a portion of the materials for EMH students should focus
on environmental studies. The time line for developing this new curriculum,
which is entitled ME AND MY ENVIRONMENT, is shown below.

COMMERCIAL RELEASE
Fall, 1973 = Unit I, Exploring My Environment
Spring, 1974 - Unit I1I, Me As An Environment
Fall, 1974 - Unit III, Energy Relationships In My Environment

Spring, 1975 - Unit IV, Transfer And Cycling Of Materials In My
Enviromment

Fall, 1975 - Unit V, Air And Water In My Environment

Spring, 1976 - Unit VI, Populations And Societies

A FullText Provided by ERIC
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‘Looking at the Invisible

THE ROLE OF THE TEACHER IN THIS EXPERIMENTAL EDITION

This curriculum has been written for and by teachers; it was tested and modified by teachers. §
enthusiastic teachers for this development, testing, and modification. Twelve of these teach
Thirty-nine more were selected as experimental teachers to provide the best possible field tej

In the continuing field trials, teachers have several responsibilities, including:

1. Implementihg the strategies and activities exactly as they are written. Only when all tes
analysis of results be depended upon to reveal strengths and weaknesses of the program.

2. Developing a feel for the inguiry strategy, the flow of activities, and the ultimate studd
around. Through their understanding of this rationale, the test teachers can make an inv{
some activities, the modification of others, and the invention of new ones that will enab

3. Providing timely, accurate, and detailed feedback that specifies strengths and weaknesses;,
for each activity. '

l, UNITS IN ME AND MY ENVIRONMENT
UNIT I. EXPLORING MY UNIT II. ME AS AN UNIT III. ENERGY UNIT IV. TRANSFE%

ENVIRONMENT ENVIRONMENT RELATIONSHIPS CYCLING !

IN MY MATERIAI

ENVIRONMENT MY ENVI ,

Investigating the Visible Microbes and Me Introduction to Energy Energy and Materla

Environment Disease in People Energy in Food Transfer ‘A

Landmarks in the Visible Environments - Energy Flow through Decomposers in My‘
Environment Environmental Choices Food Chains and Webs Environment
Sensing the Invisible and Chances (Drugs, Food Making in Plants Garbage and My
Environment Alcohol, Smoking) Environment

Environment




BSCS

b

I, and modification.

IT III. ENERGY
IN MY

t ENVIRONMENT

ntroduction to Energy
hergy in Food

nergy Flow through

| Food Chains and Webs
bod Making in Plants

is; it was tested and modified by teachers.

tly as they are written.
strengths and weaknesses of the program.

RELATIONSHIPS

bal responsibilities, including:

The BSCS has found highly skilled, flexible, and
Twelve of these teachers served as writers to help create the materials,
hers to provide the best possible field test of the curriculum.
ly upon the resourcefulness of these teachers.

The success of these tests in

Only when all teachers use the curriculum as prescribed can the

iew of the six major components of the program:

UNIT IV. TRANSFER AND
CYCLING OF
MATERIALS IN

MY ENVIRONMENT

Energy and Material
Transfer

Decomposers in My
Environment

Garbage and My
Environment

UNIT V. AIR AND WATER
IN MY

ENVIRONMENT

Uses of Water

Sources of Water

Preparation of Usable
Water

Water Management

Components of Air

Changes in the Air

Additives in Our Air

1flow of activities, and the ultimate student behaviors that the curriculum is organized
tionale, the test teachers can make an invaluable contribution by suggesting the extension of
d the invention of new ones that will enable their students to achieve the objectives.

ck that specifies strengths and weaknesses, modifications, alternatives, and student responses

UNIT VI. POPULATIONS
AND

SOCIETIES

Interactions within a
Population

Population Size and
Complexity

Effects of Overpopulation

Population Control
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Interrelationships of
Environmental Components

Diversity and Patterns
Complementarity of™

Organisms and

Environment .

Flow of Energy

Cyclic Nature of
Processes

Finiteness of Resources

Ecological Trade-0Offs

Interrelationships of
Environmental

Components

Population Dynamics

ENVIRONMENTAL ELEMENTS

Space
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Living Things
(Plants)
‘(Animals)

(Microorganisms)
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(Food Chains)
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INQUIRY SKILLS (Ordered
according to assumed
difficulty level)
Observing
Identifying
Associating
Describing
Comparing
Translating
Inferring

Applying

Predicting
Speculating

Value Judging

Comparing

PROBLEM-SOLVING SKILLS

Experimenting

Knowing What the Problem
Is and What to Do to
Solve It

Recording Data

Discussion and Treatment
Of Group Data

Organizing Data

Explaining, Defending, _
Answering Why Questions

Asking Questions
Identifying Variables
Identifying Controls
Interpreting Results

Drawing Conclusions
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6. APPLICATIONAL BEHAVIORS AND ATTITUDES (No order of importance is intended)

The student develops:
--vocabulary skills.
--a success syndrome.
--skills of observation.
--an attitude of inquiry.
--a sense of self-identity.
--skills in conserving water.
--skills in the hygienic care of his own body.
--skills in participating in group discussions,
--the ability to manipulate water treatment systems.
--skills in applying science experiences to everyday life.
--skills in the selection, preparation, and storage of food.
--a recognition of his own role in creating an acceptable life styile.
--an ability to distinguish between healthful and unhealthful environments.
--an appreciation of the community service provided by public utility systems.

3
~-an understanding of the interrelaticnships between environmental components.

¢

--skills in functional, receptive, and expressive communication about his environmen

--skills in employing systematic problem-solving techniques to persictent problems o;
--skills in recognizing environmental landmarks and utilizing these for orientationi

--a recognition of his social dependence on others and his biological dependence oni
i

t
i
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storage of food.

an acceptable life style.
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iprovided by public utility systems.

?s between environmental components,

jéssive communication about his environment.

Tﬁving techniques to persistent problems of daily life.
Jérks and utilizing these for orientation and mobility.

' others and his biological dependence on the environment.
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In May 1971, a planning conference was held to prepare guidelines
for the development of ME AND MY ENVIRONMENT. The conference was
attended by the five members of the advisory committee, four of whom
are in the field of special education and the fifth in biology; by the
project writing team, consisting of five special education teachers
and five biology teachers; and by the BSCS project staff. Conferees
developed guidelines covering areas of environmental concern and
utility for the target population of children, the characteristics
of this population, and the needs of these children that might be
met through environmental studies. A multidimensional model incor-
porating the science content, cognitive and affective behaviors,
environmental themes, contextual focus, and needs of the children
resulted from the planning conference. Following the conference,.
the BSCS project staff prepared a proposed content and objective
outline for the curriculum. A thorough study was made of the existing
literature covering the physical, social, and psychological needs of
handicapped adults; the staff then attempted to identify which of
those needs might be met by ME AND MY ENVIRONMENT.

SOME GENERAL OBJECTIVES

The identification of needs led to a statement of general
objectives. The first four were adopted as a broad benchmark
against which all activities were judged.

1., To help the mentally handicapped child develop interests, skills,
and positive attitudes through experiences with scientific -
especially biological - concepts,

2, To provide the mentally handicapped child with challenging
intellectual activity at a level commensurate with his ability
to respond effectively.
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To aid the child in establishing functional modes of living through
heightened observation, a well-developed curiosity, an increased
measure of self-confidence, and a sense of responsibility to and for
his environment.

To contribute to the development in the child of a higher level of
social maturity and emotional stability that can lead to increased
vocational proficiency, realistic self-concept, creative self-
expression, and more effective assimilation into the community.

To develop in the child a knowledge of himself in relation to his
environment, alnng with a tendency to apply this knowledge to the
tasks of everyday living.

To contribute to increased knowledge about the learning characteristics
and limitations of the educable mentally handicapped pupil, and about
effective strategies for instruction.

BASIC ASSUMPTIONS UNDERLYING THE DESIGN JOR THE CURRICULUM MATERIALS

In the initial discussions with the special education community, some

basic assumptions for the development of the life science materials were
identified. These were revised somewhat, based on the development and
testing of ME NOW, to form the underlying assumptions for the development
of ME AND MY ENVIRONMENT.

1.

Ideas must be developed with a minimum of reading on the part of the
student.

Vocabulary, wheré?possible, should involve functional rather than
technical language, although technical names are taught when these
may be useful to the student.

FullToxt Provided by ERIC.
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Entry points should be concerned with concrete, tangible "things,"
rather than with abstract, intangible ideas or concepts.

13.

The classroom environment and the materials should not be cluttered
with distractors; however, a variety of perceptual modes and
instructional media should be used (e.g., sight, touch, smell, etc.).

MAJOR AIMS FOR ME

To achieve f
to create a;
amount of mi]
a function o
deal with it

Activities should be developed in small, discrete units that build on
or reinforce a concept or skill.

self-worth, confi
persistent daily

Learning, for the EMH student, requires slower pacing, greater redun-
dancy, and time for participation by each student. The instructional .
materials should be student-doing rather than student=watching. 1.

An activity must involve the student in ways of applying the desired
bechavior; transfer cannot be assumed.

EMH children need, and can respond effectively to, an activity-
oriented instructional approach. 2.

The curriculum should be designed to provide students with an exper-
ience in science as inquiry, through the exploration of their
environment.

Most teachers of the Educable Mentally Handicapped will need
specific directions in using inquiry strategies for teaching
science concepts.

The teachers of the Educable Mentally Handicapped, for the most
part, are not science-oriented; therefore, the materials should
be specific with regard to science techniques.

3.
The materials and methods must permit or provide attention to
individual differences and to specific learning characteristics
of the population.
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13.

MAJOR AIMS FOR ME AND MY ENVIRONMEN1, A JUNIOR HIGH EMH SCIENCE CURRICULUM

To achieve the objectives, designers of the materials should attempt
to create a balance between detail and motiwvation; that is, the
amount of minute and abstract detail that can be learned is probably
a function of the interest and motivation that can be established to
deal with it.

Fe units that build on

acing, greater redun-
t. The instructional

self-worth, confidence, and successful coping of each person tc meet
persistent daily life problems.

1.

exploratory for each student, and to induce him to become actively involved._
It should encourage the following outcome:

3.

The curriculum includes instruction related to the personal well-being,
The major aims are:

Development in each child of a sense of identity as a person who has

some degree of control over and can act on his environment. This will
lead to a degree of self-determination based on a rational coping with
situations rather than on a passive compliance or an impulsive responsg
to problems.

Development in each child of a success syndrome. More than anything
else, each activity is intended to be a success experience for each
child, It is the teacher's responsibility ~ almost obligation - to
see that each child succeeds at a level that is challenging to his
abilities and that preserves his self-respect. It is a further
responsibility of the teacher to point out his achievement. As «
group, the students should help each individual fit what he has done
into a pattern of accomplishment.

The curriculum is intended to be intellectually stimulating, and

Development in each child of an interest that could become a hobby or
avocation over a lifetime (through an exjposure to an array of cxueri-
ences in science). 1t is hoped that many children will find sonme
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area - perhaps growing plants, caring for animals, identifying
flowers, collecting things, or simply enjoying outings intoc the
country - that they feel strongly about and can develop some

. competence or knowledge in. This would provide a means of

self-expression, and (perhaps) allow some degree of sharing or
involvement with others.

The curriculum is organized around eight ecological themes.
There ‘are some specific content objectives related to these. The
ultimate objectives are:

4. Development in each child of a sense of relationship and empathy
with other living things. It is hoped this will lead to a positive
regard and caring about what affects them as individuals and as a
group, because what affects them affects the community of man.

5. Development in each child of an understanding of environmental
conditions that will lead to a sense of responsibility for the
environment and actions that protect or improve it.

These are the five overriding aims that should serve as reference
points for teachers and guide much of what they plan to do in the class-
room. One of the older junior high students in a first-year test class
expressed his feelings about the class and himself in this way: "I
just feel that if we want these kids to improve, and that's the whole
idea of it, you have to bring these kids a certain amount of happiness.
You have got to make them fecl that they are really wanted. If they
are wanted, they will try a little harder. That sounds kind of childish,
I suppose, but it works...Another thing...always inspire: 'Come on, put
your best foot down - try it again.' You know, things like that. I
mean, te me, just the tone of voice makes the difference to me about
going ovut or staying in the class. I just feel that they don't want
me - and they don't, (when their tone says) 'Ch, Eddie! Why did he have
to come today?' " '
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ENVIRONMENTAL THEMES

Since the original planning conference for the development of ME AND
MY ENVIRONMENT, eight ecological themes have emerged which seem to encompasﬁ
the major ideas and concepts (i.e., the science concept) that the curric-
ulum development team sees as appropriate for this student population,
These themes are broad generalizations, some understanding of which appears
to be a prerequisite for coping with one's own environment as well as with
society's environmental problems. The themes are probably best thought
of as unifying threads which run throughout the curriculum.,

1. INTERRELATIONSHIPS OF ENVIRONMENTAL COMPONENTS

When we try to piek out anything by itself, we find it hitched to
everything else in the universe., John Muir

Life is entirely dependent upon the things that the environment
supplies: air, water, food, shelter, and subtle things such as a suitable
temperature and humidity. Animals depend upon other animals or plants for
food. BScavengers (carrion and detritus feeders) and decomposers (bacteria
and fungi) obtain their nutrition from the remains of living organisms.
Green plants depend upon sunlight, air, water,- and minerals from their
environment and form the base upon which all organisms are interconnected
by food chains and complex food webs.

Organisms interact with each other, and with the environment, in a
variety of ways in addition to the eater-eaten relationships of food chains
or webs. Plants compete with each other for light, water, soil nutrients,
and growing space. Animals compete for available food resources, space,

and shelter. Other relationships include parasite-~host and pathogen-host
interactions.

The important consequence of this theme is that actions are not
singular, nor do they have singular impact. Man's competitive interactions

JAruitoxt provided by Eic:
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have far-reaching, often unknown consequences. For example, clearing
land for raising agricultural crops destroys the habitat for plants
and animals and disrupts certain food webs, while establishing a
suitable habitat for agricultural species. The resulting monocultures
are often vulnerable to attack by pests because populations of natural
predators have been removed. Attempts to control these competitive
organisms through applications of pesticides may simply aggravate the

situation by killing nontarget organisms such as predators, scavengers,

and decomposers which are actually beneficial. Similarly, herbicides
used in control of weeds which are competing with crops may destroy
habitats for natural predators, making additional applications of
insecticides necessary; these in turn may kill more nontarget bene-
ficial organisms. HNumerous studies have shown that large-scale,
indiscriminate use of pesticides may, in the long run, actually
decrease agricultural productivity. In addition, manufacture,
transport, and application of pesticides and fertilizers contribute
to air and water pollution, thereby adding to the degradation of
vital resources upon which all life depends. This is but one simple
example of a myriad of possibilities, If we expect students to start
thinking in terms of consequences, it is imperative that they realize
and appreciate that life depends upon interrelationships and that
apparently simple actions may have far-reaching implications.

2. DIVERSITY AND PATTERNS

There is great diversity in the environment. Differences in
climate and topography lead to different environments with different
communities of plants and animals. The plants and animals differ as
they have become adapted to do somewhat different things, or even to
do similar things but in different environments. Even within one
species there is diversity., But it is possible to find patterns
within all this diversity. Recognizing patterns helps one get his
head around a bewildering variety of things. All environments have
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a pattern of functional or working likenesses to others that underlies even
their differences. Some grasp of a whole living world is possible.

If one looks at the organisms in any habitat, he discovers a varicty
of sizes, shapes, and colors. Further examination will reveal groups of
organisms that are related in various ways; e¢.a., some produce food
{producers) while others feed upon these producers (consumers). We find
that the organisms are all related in a pattern forming a food web.

Diversity is thought to enhance the stability of a system, for it
provides alternate channels of energy or materials flow if part of the
system is lost or overburdened. For example, consider a single food chain:
plants, grasshoppers, frogs, snakes, If one link in the chain is lost -
e.g., the grasshoppers are wiped out by insecticides - all links beyond
that one will also be lost if they have no alternative sources of food.

In a complex food web, however, a link may be lost without destroying the
system; links beyond the missing one may turn to another channel for food -
and in the example, the frogs may exploit another type of insect food
resource. Thus, preserving diversity may be necessary in preserving the
stability of the life-support system of the biosphere. Man cannot exist
alone.

It is often said that variety is the spice of life. Diversity makes
the environment less monotonous and more interesting. This aesthetic
component should receive emphasis in the curriculum,

3. COMPLEMENTARITY OF ORGANISHS AND ENVIRONMENT

A complement is something that completes or fills out another thinge.
Complementarity in this context refers to the completion each part brings
to the other, when each is dependent upon the other. Some interdependent
relationships have two components; others three, four, ten, or even a
hundred or more. A few examples should clarify the meaning of the theme.
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Organisms use material things from the environment and, in turn,
recycle things back to the environment, where they may be used by
other organisms. Thus, the presence of organisms modifies the
environment in various ways, some of which make the environment more
suitable for other organisms. Plants use carbon dioxide and release
more oxygen than they use. Consumer organisms (animals, decomposers)
use oxygen and release carbon dioxide. Both the producers and
consumers are dependent upon the environment for these resources, and
the balance of these materials in the environment is likewise dependent
upon both groups of organisms.

Without scavengers and decomposers there would be a prodigious
accumulation of the rcmains of once-living organisms cluttering up
the environment. Probably all of the available carbon, oxygen, and
other essential elcments would be tied up in these dead remains. Life
would have come to a screeching halt a long time ago!

The presence of plants improves the water-holding capacity of a
watershed and helps prevent erosion of the soil by wind and water.
Plants reduce the rate of evaporation of soil water but at the same
time release it to the atmosphere. Thus, plants play a vital role in
the water cycle and influence local climates through the regulated
flew.

Plant succession is a classic example of complementarity. An
abandoned field, new roadside, or similar disturbed area is quickly
invaded by hardy pioneer plants which we usually think of as weeds.
As these grow, die, and decay, they modify the immediate environment
and are replaced by plants which are better adapted to the new
conditions. These, in turn, cause further modifications and are
replaced by other populations; finally a relatively stable community

‘exists that is able to replace itself and that is in dynauic
sequilibrium with the environment.
:referred to as climax communities.

Such communities are usually
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4.  FLOW OF ENERGY
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Energy is required to do work; that is, to cause movement requires
energy. Indeed, to do anything requires energy. Life depends upon this
continuous flow which is initiated by a constant input of energy from the
sun, its photosynthetic transformation from light to chemical energy by -
the producer organisms (green plants), its passage from organism to
organism along various food chains (in their more complex food webs), and
its eventual loss as radiant heat to outer space. Each time that energy -
is converted or transformed, at each step along the way, some of it is
lost from the system and is no longer available to do useful work. This,
in simple terms, is the second law of thermodynamics. Green plants are ablg
to fix photosynthetically only a portion of the sun's energy that they
intercept. In turn, some of the energy which they trap and store is used
by the plants for such things as growth, reproduction, and the movement
of materials. Thus, only a portion of that original stored energy is
available to the organisms which eat the plants. These organisms likewise
use energy in thelr various life processes so that only a small portion
of the energy which they received from eating plants is available to
their predatcrs. As a consequence, only zbout one-tenth .of the energy at
any step in a food chain is available to the next level. BAn acre of _
agricultural land will provide enough food energy for about 1.5 persons for
a . year if planted in wheat but will feed only 0.1 person if used to raise
beef cattlc'_ ‘ '

Socicty's use of fossil fuels is simply a utilization of energy
captured and stored over millions of years by green plants. As such, this
source of energy is in finite supply and is & nonrenewable resource.

4 .
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Electricity generated by fossil. fuel-burning plants can similarly be

. traced to the sun. Hydroelectric plants offer a limited alternative
source of electricity. This source is also finite because of the
limited number of adequate sites. . The planned use of nuclear fusion
reactors (which are simply a duplication on e€arth of the natural
processes taking place on the sun to release energy) offers an alter-
native source of energy {(again sought as electrical -energy) for society;
this source, however, as with all otherxrs, is governed by the laws of
thermodynamics. The energy, once released, flows through the system and
is eventually lost to space as heat. Hence -this source is also finite,
"but it is a very -large source. The exploitation of nuclear energy is
fraught with unanswered questions and problems. How can we safely
_c¢ontaln and shield the- radiocactive processes of fusion? How can we
safely dispose of the radiocactive wastes from the "temporary" fission
reactors being used until fusion reactors, which produce 1littlé waste,
are perfected? Can the earth . dissipate the huge amounts of waste

heat generated? What effects will this heat have on climates, eco-
systems, and organisms?

It should be emphasized that nuclear energy offers little hope, .at
present, of replacing the sun as a life-supporting source of energy.
In the forseeable future, man's only source &f food energy will be
the sun, through photosynthesis of green plants.

5., CYCLIC NATURE OF PROCESSES

ALl the rivers run into the sea, yet the sea is not
fult., King Solomon :

In contrast to'energyf'materials'(matter)‘are continuously recycled
" from living to nonliving systems and back to living systems again.
Materials necessary for life are in finite supply,; and if they were

‘not constantly cycled, life would simply run out of resources and cease.
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calcium, potassium, sulfur, and magnesium. Decomposer organisms play a
most vital role in many of these cycles, releasing materials which have
been incorporated into living organisms so that they are once again
available to other organisms in the environment.

Man's present exploitation of consumable resources, in most cases,
upsets these natural cycles. The manufacture and ultimate discarding of
nonbiodegradable products removes important elements and compounds from
the natural cyclic processes of the ecosphere and could ultimately lead
to the exhaustion of such resources for the life-support system. Burning
of fossil fuels is changing the natural balance of carbon dioxide in the
atmosphere, with the consequences largely unknown. Degradation of air and
water through pollution and the application of pesticides destroys
organisms which are vital to cyclic processes, :

6., FIMITENESS OF RESQURCES

Everything has to come from somewhere. The earth has been likened to
a spaceship because of its finite supply of all material resources, Inas-
much &as life depends upon a continued supply of rescurces, things have
Continued exploitation of -any resource will lead
to its exhaustion unless that resource 1s recycled. The demands of today's
technological societies are placing tremendous burdens on the earth's
resources and, at the same time, the wastes generated are making other
resources unavailable or unfit for supporting life. Projections indicate
that we will have depleted our supply of fossil fuels and several lmportant
metal resources eadxly in the next century.

Through photosynt is, food is a renewable ruosource so long as the
natural cycles are.able to pply the raw materials necessary, and so
long as environmental conditions necessary for plant life are maintained.
But, the amount of food that can be produced on the earth at any.one time
is finite! There is only 30 much area available, only so much sunlight
that can be intercepted, and only so much of the required raw materials
available.,
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The consequence of this theme is that an indefinite continuation of
growth and an increasing use of resources is impossible when the supply of
all resources is finite, This is true of population, food .consumption,
‘resource utilization, technology, gross national product, or any other
parameter which one chooses to measure. And all noteworthy predittions
indicate that we are very rapidly reaching the limits of growth. Most
of us will probably experience ‘the dire consequences!

7. POPULATION DYNAMICS -

A population refers to a collection of individuals of the same
species occupying a given space-at a given time. The size of living
populations 'is determined by four factors: rate of birth, rate of death,
rate of immigration, and rate of emigration. Populations tend to grow
geometrically (e.g., 2, 4, 8, 16, 32,...) to the limit (carrying capacity)
of their environment as determined by the available food, space, preda-
tion, and disease. They then either level off and exist in some ,
-fluctuating equilibrium with other populations, or they crash back to some
low level. A common misconception is that all biological populations tend
to follow the first pattern: growth which is described by an S-shaped
curve up to the carrying capacity, followed by a fluctuating equilibrium.
There- are, however, many biological populations which dramatically over-
shoot the carrying capacity of their environment and, as resources are
rapidly depleted crash back to a low population level. A blowfly
population is a good example of the latter., Upon arrival at a carcass,
the population increases rapidly,.completely overshooting the carrying

'capacity or the environment's capacity to sustain the population for

any appreciable length of time. As the food resource is quickly depleted,
the population crashes back to the low level of a few adult flies who are
searching out a new carcass to feed upon.

The stfategy is simple - exploit the environment for all it's worth

while it is here and hope that a few of the many. adults produced in the
‘process will survive 18ng enough to make it to the next carcass. There
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is evidence that the characteristics of human population growth are
similar to those described for the blowfly, and our present exploitation
of the earth's resources is certainly analogous to the strategy employed
by the blowfly. Such a strategy can only be disastrous for mankind. The
earth is the only carcass we have.

Since resources are finite, no population can continue to grow forever.
The human population has grown geometrically over the past few centuries.
Doubling time of the human population is currently less than 35 years,
and the most optimistic estimates indicate that this population will exceed
the carrying capacity of Earth within a century (some suggest that we have
already passed the carrying capacity and many demographers and ecologists
have predicted a crash in the human population prior to the year 2020).
Population contrel and zero population growth will be accomplished, either
by self-imposed means or by natural means. If the latter, it will occur
through starvation, disease, war, or lower fecundity - or a combination of
these. There is no plausible alternative! '

Perhaps the greatest service that this curriculum could hope. to perfor#
is to help this population of youngsters understand the implications of
population growth and the necessity for limiting family size. But, to
achieve the desired end, the curriculum must provide the students with an
understanding of the ways and means by which family size may be controlled.
This is one area where individuals can make decisions, can have an
influence, and can contribute to the solution of what may be mankind's most
pressing problem!

8. ECOLOGICAL TRADE-QFFS

Every coin has two sides.

As we have seen, all environmental components are interrelated in
intricate, complex ways. No action has singular impact, and thus any

course of action must be carefully weighed and alternatives considered.
Any course of action involves ecological trade-offs.
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For example, consider society's use of electricity. Many of us
enjoy a life style which is very closely tied to the conveniences and
labor=-saving devices powered by electricity. The generation of that
electricity is a major factor in environmental degradation. By and
large, we have made the decision to forego a certain amount of environ-
mental quality to enjoy the leisure and convenience of electrical
appliances. Projections indicate that increases in demand for electrical
power will require strip mining vast areas of Wyoming and Montana,
exploiting oil shale reserves of (Colorado, depleting the petroleum
reserves of the Alaskan north slope (with the inherent dangers to the
arctic tundra), and constructing large numbers of nuclear power plants.

‘In all of these activities, we will trade off various amounts of

environmental guality.

INQULRY PHILOSOPHY

We do not view science as a collection of facts, but as a process
by which facts are gathered, interpreted, and organized into conceptual
schemes. We have included facts, and activities structured to generate
facts, not for their intrinsic value but to provide the means by which
concepts and generalizations are developed through an inquiry strategy.

Inquiry, simply defined, is finding out why. Inquiry may be
defined as a process of questioning, or seeking information, of discov-
ering. For EMH students, as for others, the excitement of discovery
adds meaning to learning. Inguiry allows the student a natural
avenue for satisfying his curiosity about his world. An inquiry
strategy is one which poses a gquestion or problem and then guides
students through inquiring Kinds of behaviors such as observing,
describing, identifying, comparing, associating, inferring, applying,
predicting, translating, guessing, speculating, creative thinking
(divergent production), and value judging.

There are degrees of ingquiry. On one end of the scale, a question
is posed and the student, after analyzing the question and applying his
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experiences and background information, answers the question. At the other
extreme, the student poses the question after being given a certain amount
of background information, and then proceeds to answer the question by
designing an experiment, conducting the experiment, and interpreting the
results.

k
All degrees of inquiry have a common ingredient: the answer is not
given, but is arrived at by the individual after he has analyzed information|
relevant to the question. The distinction is obvious - in inquiry strat-
egies the gquestions are answered by the students and notelhe instructor.

If knowledge is acquired, at least in part, through an inquiry
strategy, then the student should be able to use that strategy in acquir-
ing further information and solving future problems as they arise. He
will be more able to seek answers to other guestions through his ability
to acquire and interpret information.

INQUIRY SKILLS

1. OBSERVING is a fundamental activity of scientists. The accumulation
of information which may lead to knowledge comes primarily from what
we see, hear, taste, smell, or touch. A major function of this
curriculum should be to offer a rich and varied environment of
concrete experiences for the students. As students gain experience,
accuracy in observing and recording the details of their findings
should be increased. Observing should freguently include an element
of divergent production by asking the students to heed all of the
details, extraneous and otherwise, that- they can. Opinicen, inter-
pretation, and speculation are not, of course, a part of observing.

2. IDENTIFYING involves the recognition of what something is or of
certain properties that make it possible to categorize the thing,
Included in identifying is the matching of a name or definition
with an object, the use-of a key or guide, and the recall of a
label from previous experience.

8 o Tex: Provided by ERIC
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ASSOCIATING involves seeing what things go together - seeing
relationships or recognizing common properties. Associating may be
thought of as a prerequisite to classifying, or organizing data or
information for some purpose. Grouping (classifying), through
associating, may enhance conceptualizing,

DESCRIBING involves writing or relating orally all of the relevant
observations about a thing so that another individual would be able
to use the description to identify the object or share in an event
he did not actually experience, Emphasizing description should
enhance development of observational skills.

COMPARING involves the inspection of two or more objects (events) to
note similarities and differences. It is closely related to the
student's ability to distinguish between critical differences and

to generalize recognizable similarities. This skill could involve
the use of referents other than the things compared, It is necessary
that one have an understanding of such comparatives ‘as hotter-colder
and smaller-larger, as well as a comprehension of their related
values, e.g., warmer-cooler and littler-bigger.

TRANSLATING is the skill in which recorded observations are expressed
in another symbolic form. The conversion of tabular information

into a graph or of a verbal description into a drawing exemplifies
this.

INFERRING involves going beyond the information or evidence at
hand to presume a cause or an effect, or to answer a question,

It requires extrapolation, may or may not be based on implication,
and is closely related to two of the problem-solving skills:
interpreting results and drawing conclusions.

APPLYING involves the use of a learned task or skill in a situation
other than that in which it was originally learned. For example,
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if a child has learned to orient the top of one map with north, an
application would be to orient another map with respect to north.

GUESSING is the generation of ideas about outcomes in a data=-poor
situation. The limited evidence, common sense and hunches are all
involved in making the most informed judgment one can.

SPECULATING is the generation of ideas about the nature or outcome

of a hypothetical situation. Even though the situation is unobserved,
it may be reasonable to consider based on past experiences. Possibly
a great deal is known about the subject - but without having observed
the particular event, one must describe it from imagination.

PREDICTING is the skill of making informed estimates of what should
happen in a given situation, based on knowledge of what enters into
the situation and previous experience.

DIVERGENT PRODUCTION refers to the process of generating as many ideas
about scmething as possible.

VALUE JUDGING involves more than simply expressing opinions or
preferences. It is the comparison of things and the assignment of.
relative value to them, based upon some set of criteria, 1In this
curriculum, the WHY of valuing should be sought.

PROBLEM~SOLVING SKILLS

whereby this is accomplished is problem solving.

Inquiry is the cognitive process of finding out WHY. The mechanism

The ME AND MY ENVIRONMENT

science curriculum is a structured sequence of activities that enables the

student, through success, to learn to seek the answers to WHY,

It is hoped

that the experiences provided in the curriculum will help the student face
and solve the problems of everyday life, both now and later.

15
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There are at least three levels of mastery of problem-solving skills.
The miminum level is an wwarencss of the skills. The second level is the
functional ability to perform them. The highest level is the ability to
design an original experiment and carry it to completion. 1t should be
borne in mind that problem-solving behavior is a complex package involving
past experience, motivation, cognitive development, and other factors.
The development of problem=solving skills should be closely related to
the appropriate inquiry skills, concepts, and other organizers of the
curriculum,

A brief description of the intended interpretation of the problem-
solving skills follows in what we consider to be a hierarchy of easiest to
most difficult.

1. EXPERIMENTING, or doing something to see what happens. This skill
represents the usc made of the opportunity to "mess around" with
a given piece of apparatus or set of materials, to pursue individual
curiosity or interest, to follow a suggested line of inquiry, and in
general, to find things out. '

Some examples of experimenting include: investigating the properties
of environmental objects (e.g., which ones will float, which ones can be
burned, which are natural and which are man-made), having the opportunity
to use thermometers or balances, raising a classroom pet or plants,
burning things under a pinwheel, comparing objects as sensed by touch
and by eyesight, and so on.

It is important to distinguish between experimenting as we have
defined it and the formal aspects of experiment and experimental
design. Note that the formal aspects are dealt with as a separate
category and that designing experiments is thought to be the most
difficult of the problem-selving skills.,
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To encourage development of the beginning skill of exploration or’
imenting, instructions are frequently given in-the following form:

KNOWING what the problem is and what to do to solve it. Defining
the problem and its parts clearly-is an important first step in any
problem-solving situation. Yet the recognition and definition of a
problem represents a difficult task for this student populatioh, and
it has been placed high in.the problem-solving skill hierarchy (see
Number 12). Knowing or recognizing the problem given guidance

(or the defining events and clues for everyday problems) is not as
difficult, and students. are assisted through many experiences in
recognizing that a problem exists, in thinking about that problem,
and in understanding how answers to it might be obtained. This
skill must be emphasized (that is, understanding the problem) for
the logical development of those skills which follow. The student
must know the question under investigation and clearly comprehend .
the methods to be used in attempting to answer that question. The
materials should emphasize (for both teachers and students) that
science is a process of finding answers to questions.: There is a
subtle difference between statinhg a guestion to suggest its answer
(e.g., "To see if it is warmer in the sun or in the shade'") and
stating it as a problem to investigate (e.g., "To see if there are

differences in the temperature of different parts of the envirogsgent,”

and to try to find out why if. there are").

RECORDING DATA Questions of science are answerable through observa-
tion and collection of data pertinent to the guestion. Reccrdlng
of observations is a necessary skill to enable the investigator

_to recall the observations and discuss and interpret them in view

Aruitoxt provided by Eic
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of the questions. Included here is the collection and transcription
of information called for by the question: making sketches, notes,
taking pictures, recording sounds, and recording measurements.

'DISCUSSION ANDVTREATMENT OF GROUP DATA - COMPARING RESULTS ' A look

at the outcomes of each student's or student group's investigation,
and a discussion of why one result may differ from another, should

.emphasize the dynamics of group discussion and dialog rather than

recitation and monolog. Discussion of variability of results
should assist students in the identification of variables which
may influence outcomes. The ability to express or talk about

what was done is the skill involved here, with students operating
primarily at the observing, identifying, describing, and ‘comparing
levels of cognition. Discussion.of individual or group results
provides the teacher with an opportunity to assess student under-
standing of the investigation and to recognize possibilities for
further investigation, alternative activities to re-emphasize
particular concepts, or review.

ORGANIZING DATA The ordering and grouping of recorded informa—j

tion makes it easier to interpret and see relationships.

Included in this category are tabulation of data, averaging or
deciding-on best estimates, any visual representation such as
line or bar graphs, and pictures or schematic representations.

"This is the most difficult of the skills directly related to‘f

data. For students to become proficient in organizing data
often involves the inquiry skill of translatlng information
into a different symbollc form,

EXPLAINING, DEFENDING, AND ANSWERING WHY QUESTIONS " Here
discussion is at a more sophlstlcated level than that previously
considered. Explaining should assist in the development of the
idea of cause and effect. It implies the students' understanding.
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of the question, the procedures, and some ability to interpret
results. Defending encourages confidence in one's procedures and
interpretation of outcomes. Answering why questions requires an
understanding of the questions and the tasks and ensures that students
will analyze their data and make interpretations. Such questions as
"WHERE DID THE HEAT ENERGY COME FROM?" "HOW DO YOU KNOW?" and “WHY
ARE YOU TAKING THE TEMPERATURE OF ALL THREE CONTAINERS?" fall into
this category. To answer such questions, the students must often
operate at the inference level of cognition.

Specific examples of such questions are included in the Teacher's
It seems particularly appropriate for the teacher to be asking

individuals or groups these kinds of questions as they proceed with an

investigation.

In preparing the manual we emphasize, by providing

questioning strategies, that discussion of this sort with individuals and
small groups is an effective method of instruction which provides
immediate feedback to the teacher.

7e

ASKING QUESTIONS This category refers to student questions which

are raised as a result of their observations, experiences, and
experimenting, Teachers are given examples of the kinds of questions
that students may raise and suggestions of iow such gquestions should
be dealt with,

IDENTIFYING VARIABLES Identification of those variables which may
influence the outcome of an investigation is necessary if one is to
understand the concept of a controlled experiment, make any sort of
an appraisal of its design, and make an intelligent interpretation
of its results. The first step toward these goals is to realize
that many factors may influence an outcome, and to recognize and
identify some of these factors. Students can learn much by asking
about what affected the results. This skill is closely related to
predicting.

.
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IDENTIFYING CONTROLS- Once the students are able to identify
variables that may influence an outcome, the idea that all varia-
bles except the one under investigation must be held constant can
be developed.

INTERPRETING RESULTS This is perhaps the most important of the
problem-solving skills, and may be the most difficult to develop.
Explicit models for teachers and students are provided. They
deal with the data collected and interpret it in terms of the
question asked. Emphasis is placed on recognizing the limitations
of data and that the data may or may not have answered the
guestion; on not going beyond the data; and on recognizing the
need for further investigation if the need exists. Teachers are
cautioned to avoid the temptation to ignore the data and simply
provide "the answer,"

DRAWING CONCLUSIONS Interpretation of results may warrant drawing
conclusions. The emphasis here is on drawing only those conclu-
sions that are supported by the data collected. Some forced
conclusions are inevitable because of the difficulty of providing

experimental evidence; however, great care is exercised to avoid

forced conclusions for experiments that have provided all their
own relevant data.

RECOGNIZING PROBLEMS AND FORMULATING QUESTIONS This skill is a
necessary prerequisite for the general application of the other
problem-solving skills outside the classroom situation. In other
words, if we expect students to apply the problem-solving skills
to their daily problems, it Seems neceSsary that they be able

to recognize that a problem exists and to state an appropriate
guestion. To develop this skill, they are engaged and involved
with events or phenomena that present an identifiable problem,
and are given the opportunity to define that problem.
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13. DESIGNING EXPERIMENTS Once the students are able to recognize a
problem and formulate a question, an experiment to answer that
question may be designed. The design should include identification
of variables and controls, methods for observation, gathering data,
organizing and presenting data, and so on. It is assumed that this
student population will be able to develop this skill only after
a great deal of experience with the preceding ones.

SPECIFYING STRATEGIES FOR INSTRUCTION

The model for inguiry used in these materials specifies without
exXception a classroom climate in which the teacher is a catalyst and
observer, and the students the active center of everything going on.,
Individually or in small groups the students are engaged in learning with
the materials and activities of this program, and the teacher is pivotal
in organizing, coordinating, questioning u:d eliciting, and observing -
but not in telling. The teacher must be totally conscious of a role in
providing the stimulus, while the student is generally unaware that he
is being manipulated by strategy. The elicited student behavior may be
attitudinal, cognitive, or vsychomotor: verbal or nonverbal.

To communicate effectively with the teacher, we feel we must.carefully
describe as much as possible of the rattern oF fnteraction upon which the
anticipated results depend. The whole intent of this curriculum would be
defeated if this pattern is not understood and implemented, We know, for
example, that teachers often do not provide children the opportunity or
the time to think for themselves when a problem is posed. They also
frequently impose their experience, observations, and interpretations on
children rather than allow the children to express their own views of
things observed. We hope, therefore, to provide for teachers a model

of strategy in these materials that will - if initially studied and used - 1

demonstrate the benefits we describe for it in terms of student response
and learning behavior.

L ERIC
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" student will," is understood in each of the goals.
as statements that capture the intent and emphasis of the curriculum,

-a consaguence of each of the activity seguences.

_beginning and the end of each activity.

We do not anticipate that we can predict all that will occur with
‘individual students in the classroom,., We hope that we can, however,
provide encugh reminders to help the teacher deal with unexpected or
unpredicted events  in the same mode in which the materials are
‘written. '

LEVELS OF GOALS AND OBJECTIVES

- Unit Goals

Unit goals are broad general statements that define long-term
goals of a major portics-of the unit, An initial statement, "The

They are defined

They also serve the function of organizers toward which the core
objectives are directced.

Core Objectives

The core objectives (stated in student behavioré) refer to the
desired outcomes for sequences of activities. The role of these
objectives is to summarize what theé student will be able to do as

provide a cognitive map for the teacher to extend or elaborate. on.
These core objectives may also serve as evaluative guides to assess

short~term progress and attainment of- students.

Activity'Objectives

Activity'objectives are enabling or performance objectives that
relate to the specific activity. Such objectives appear at both the

be taken and the-behaviors to be acquired by students to insure their
success in achieving the broader objectives of the curriculum.
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The role of the activity objective is to provide the teacher with
specific instructional landmarks both to plot the course and to chart
student progress. The objectives include information which the student
has repeated or restated, experiences he has had, actions he has
performed, and products he has made. Particular note should be paid

to the minimum objectives as stated at the conclusion of the activity.
The successful accomplishment of the succeeding activities is largely
dependent on each student meeting these stated minimums. Some care
should, therefore, be taken in making sure that the minimums are met
before moving on to the next activity.

Anticipated Student Response Behaviors

Within an activity the anticipated behaviors are all the actions or
interactions occurring during instruction. As listed for each activity,
they describe what we predict students will do or say in response to some
specific strategv.

TEACHING THE MATERIALS

It is often said that man is a curious animal and that the process and
knowledge of science is a vehicle to capitalize on this phenomenon.

Science, then, for the EMH student, capitalizes on the student's
natural curiosity about himself. Science is exciting, and ME AND MY
ENVIRONMENT relies on this excitement. This science program has been
designed to fit into the already existing curriculum framework and within
modern teaching philosophies.

The amount of time spent on each activity can be tailored to fit the
mood of the class and its teacher - that is, of you and your students.
An average of 45 minutes may be required for all activities., Some
activities will require extensive time, perhaps several days. The main
peint in teaching ME AND MY ENVIRONMENT is not to hurry - to allow
sufficient time for ihquiry to occur.
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The ME AND MY ENVIRONMENT sequence may span three years, or it
may take less time. Make all the allowances you need to for your
students, in setting the pace from activity to activity.

Particular attention has been given to articulating the science
curriculum with the other parts of the instructional program. Sight
vocabulary is included in many of the activities, and suggestions
given for using these words in spelling and vocabulary lessons. Math
skills arc an integral part of science, and the lessons provide applica-
tion of the student's math skills.

Planning Guide

A planning guide is included in the introductory material to each
core. 'Teaching the materials for the first time will require prepara-
tion time. Less time will be required after that. The teacher's
planning guide will help you prepare materials in advance. For example,
if a film is to be ordered, the planning guide will remind you when,

The guide should be followed closely to initiate an activity.

Overviews

Bach unit and core of ME AND MY ENVIRONMENT is provided with a
beginning "roadmap" to give you as the teacher an insight into the
direction or groupings of activities.

Rationale

Each unit and core is provided with a section to provide background
into the why of the particular teaching content and physical materials
used. These rationales should be read, thought about, and continually
referred back to, in order for you to focus on and subsequently provide
a consistent why philosophy in interractions with students.

O
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Background Information

Some pertinent points which are not necessarily developed in the
curriculum itself, but which will provide you with useful information,
have been incorporated in the Background Information section at the
beginning of each core.

Clues To Success

A portion of the evaluation program during the field testing of
ME AND MY ENVIRONMENT involved the use of objective questions and per-
formance tasks. The items used were specifically designed to secure
information about students' background knowledge as well as to secure
data about the success of the materials. They were not intended as
tests, nor were they used in that way to evaluate the youngsters.

Because the design of these items proved highly effective with this.
student population, many of the questions and situational tasks were
incorporated into the second experimental edition. Further refinement
was made, and it has resulted in the inclusion throughout this commercial
edition of activities titled Clues To Success. These along with their
tallysheets give you immediate feedback on the effectiveness of materials
and instruction. At the point of use of each of these activities, you have
the unique opportunity to determine whether or not your students are ready
for the next activity or whether a modification, repetition, extension, or
review of certain activities is necessary before proceeding.

Further discussion of the uses of the Clues To Success are included
in the expendable section of this introduction entitled Student Record
of Progress.
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Worksheets

The worksheets in the program are used in a variety of ways: a)
as reinforcement to general or specific objectives; b) to introduce
new information and to record data; c) to enhance the interest in an
activity; d} as a culminating activity to review what has been covered
in previous lessons. Difficult worksheets are duplicated on daylight
slides (which may be projected on the chalkboard and written on there,
during discussions).  Worksheets may be introduced on the chalkboard
before they are attempted by the individual students.

35 mm Slides

A colorful visual medium broadens instructional opportunities,
especially during inquiry activities. The projected images of the
slides should be used both by you and by most students during instruc-
tion. The teaching strategies give specific instructions.

Some of the slides, as noted, are duplications of various worksheets,

They are specially processed for daylight projection: you need not com-

pletely darken your classroom. Students should be able to write or read

at their desks or move from their desks to the chalkboard to write

directly on the image with chalk while a slide is being shown. You

should, however, turn off any lights or shade any windows whose light

is reflected directly from the chalkboard. For adequate projection, use
- a 500-watt bulb.

For other slides, which are photographic scenes and for which
: there is no necessity to write on the projected image darken your
i classroom. These slides should be projected on a regular screen,

_ The largest possible image is usually best for the students to

' 'see clearly. Therefore, place the slide projector as far as possible
" from the chalkboard or screen, but not so far that the image projected
extends above or below the edges of the board or screen.
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Be sure that you are familiar with the operating instructions for
the Carousel Projector and that you observe the manufacturer's cautions
for insertion and projection of slides, trays, bulbs, and lenses.

FilmstriEs

For activities in which an entire series of slides will be used to
promote one objective, a filmstrip has been made. If a Kodak Carousel*
or Ektagraphic projector is the type to be used for the projection of
the slides, we recommend the purchase of the Kodak Ektagraphic Filmstrip
Adapter. It is inexpensive and will preclude the use of a second
projector,

Games

Perhaps the most ambitious of the endeavors has been to promote
certain objectives through the use of games and game theory. Besides
providing variation to the instructional mode, the games are used to
dramatize some of the major concepts in the curriculum, as well as to
give experience in cooperation and taking turns.

Booklets

This medium is used as a variation to the worksheets and 35 mm slides.

It combines a minimum of reading with cartooned illustrations to present
scmewhat detailed factual information.

*
Except the Kodak Carousel Sand S and S-AV projectors. The optional
systems are not compatible,

)
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Posters

When something is referred to often enough, it is sometimes advisable

to present it in a large format. In these instances a 24" X 36" poster
has been developed for convenient posting and frequent inspection.

Study Cards

Thirty=-two photographic study cards have been prepared to provide
further variation in the mode of presentation. They are designed for
use with specific activities and to form the nucleus for a collection of
photographs for bulletin board displays.

Polaroid Caera

To increase the opportunities for involving all students in the
activities, a Polaroid camera is suggested as an optional part of the
instructional materials. An activity designed to introduce your
students to this camera is included as the first Change Of Pacer in the
back of this Tleacher's Manual. The camera was provided through the
courtesy of the Polaroid Corporation during the field testing, but it
cannot be supplied on this basis in gquantity.

In most instances, in the field tests, the camera in the classroom
served as a valuable motivational device for the students, as well as
a help in prolonging their ever-so-short interest spans. Because of
these successes, a Pclaroid camera is strongly recommended. It has not
been included as an integral portion of the basic kit, because of the
potential cost of film and flashcubes. ’

- Camera Log Book

An excellent means of recording and preserving class activities
and student experiences is through the development of a class log
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book. To keep a log book, either make or purchase a photo album. Students
may share the responsibility of collecting and mounting snapshots,’
titling each cluster of pictures, and writing a descriptive sentence

or short poem to recollect what occurred in a particular picture.

The log buck helps to build student ego and class morale, Students
can browse through it periodically to recall what they looked like and
what they accomplished alone and with other students in previous months.
The teacher may use it as a change of pacer to help students recall and
review specific concepts and activities, and to provide practice in
written and verbal communication skills.

Change 0Of Pacers

. At the back of this Jeacher's Maiual you will find the section
called Change Of Pacers. There, numerous examples and suggestions are
offered for those days when it is difficult to adhere to your regular
schedule., These probably include days just prior to or immediately
following a vacation, other days during the occurrence of severe snow
storms or cold weather, and periods of high absenteeism due to
epidemics, assembly programs, and so forth, So that these days will
not be wasted, we have suggested a variety of enrichments, reviews, or
extensions that complement and add to ‘this curriculum. Use these
activities, then, as the name implies, to provide those refreshing
breathers to give your program the added zip that is necessary to
offset those occurrences in scheduling over which you have no contrel,

Student Folders

A set of decals has been included with your Teacher's Manual. These
are to be placed on the cover of a three ring binder or folder in which
your students will keep their worksheets as they are completed. Reference
is often made to worksheets already completed, and they are necessary at
various points in the program. The folder provides you and the students.
with an efficient and convenient mechanism for maintaining their own f£il
of science activities.
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Team Size And Science Materials

The guantities of materials provided in the kit are based on a
class size of sixteen students, or four teams of four each, or eight
teams of two each. In t.ie case of smaller numbers of students, you
may find it advantageous to reduce the number of students working in
a team. Likewise, in cases of larger numbers of students, the teams
should be enlarged, or additional materials ordered.

R A et provided by eRic
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Env:ronment

UNI] IV
STUDENT RECORD OF- PROGRESS:
INTRODUCTION

USES OF RECORD

Throughout each unit of ME AND MY ENVIRONMENT are Clues to Success
activities which provide immediate feedback on the effectiveness of the
materials  and instructioii. The Student Récord of Progress helps you
organize this information. This record will allow you to judge the

effectiveness of instruction for your class at many points in the cur-

- riculum. It will also allow you to monitor the individual progress of
_students and set different standards of success for different children.

The Clues to Success activities and this Record are not intended
for use as a grading system. Use it to make decisions, repeat or
extend instruction, or to decide when to move on to the next activity.
Use it to decide how to divide the class into teams for spec1f1c
activities, and to assure the success of every student.
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.profile for each studd

" . where your students al

The two most important functions of the Student Record of Progress
-are: R - ‘

l. To assess background and understanding- It rejects the notion
" 'that a single measure, like an IQ test, can tell what a child
Cis able to do for all time. Instead, it enables the teacher
to identify the level of skills and understandlngs related to

each core of activities.

2. To assure success: It rejects.the idea of sorting childrenﬂinto
"7 those who know or can do and those who can't. 1Instead, it pro-
vides a way for the teacher to directvhis or her efforts toward

concepts, so those studentc c=n acnleve success.'

The Student Record of Progress contains five main sections:
Background and Development, Understanding, Participation, Summary of
\ Progress, -and Tallysheets for: the Clues to Success act1v1t1es.
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BACKGROUND AND DEVELOPMENT SECTION

A child's success on each core of activities is dependent on his back-
ground of experiences with those particular concepts. Some basic skills are
also central to success with these materials, especially problem-solving
skills, the ability to recognize what the question is and what might lead
to an answer. Following directions, working with one's hands, and categor-
izing are also important skills. You will find that some students will be
weak in some areas but quite good in others, As the materials demand
specific skills, assessments are provided to identify students who are low
in these areas and will need extra attention and support to achieve success.

This section provides a means of recording these assessments to develop a
profile for each student.

The assessments of Rackground can be thought of as pretests measuring
where your students are when instruction in certain areas is introduced.
The results will suggest what responses are reasonable to expect when you
teach the materials. If a student who is less able in those skills is
teamed with a more able student, he might be more successful and less
frustrated in doing the activities,

No student is uniformly low (or high) in all skills and experiences.
Some go through spurts of development. Background assessments help avoid
prejudging children. They serve to correct underestimates and overestimates
of initial competencies and experience, Assessments of the most -important
background and developmental skills are periodically interspersed through—
out the materials. The Overview page following this introduction indicates
which skills are assessed at various points in the year,

Progress in Following Directions is the first record page in the
Background and Development Section, Ability to follow directions is

sense of competence in and control over one's environment. Identify
those students in need of special help and follow their progress.

Full Tt Provided by ERIC.
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e ' UNIT IV
v. - STUDENT RECORD OF PROGRESS
Me and my" INTRODUCTION (continued)

BACKGROUND AND DEVELOPMENT SECTION (continued)

At three points in Unit IV you are asked to rate your student' ability
to follow directions. Clues to Success activities at these points provide
an objective measure of students' abilities. Combining these two Sources
of information should reveal which students-need closest supervision and
support in order to achieve success. -

Development of Experience is the second record page in the Background
and Development Section. This page allows you to follow each student's
progress in observing and recording. These skills develop through repeated
experience and are not learned through a single activity. Therefore, this
section should be used to identify the experience level at which each
student is operating rather than to grade students. Those students who are
rated poor in observation skills and who can not record observed data will
need to be provided with many opportunities to observe and record.

UNDERSTANDING SECTION

A sense of progress and achievement is something students need help to
realize. This record is one way you can show students they are learning. A
log of student performance also lets you see the progress of the class as
well as of individual students. To help identify strengths and weaknasses
of groups in the class, tallysheets are included for some Clues to Success
activities. These tallysheets can be found at the end of the Student
Record of Progress.

. Several aspects of accountability are provided by this section. First,
and most important, the teacher has an accounting of his or her own effec-
.tiveness in instruction. Over a period of time there should be fewer
‘students who are unsuccessful. Should many in the class show a consistent
'lack of success, it may be that thee= materials are inappropriate for that
p?tticular group of students. This log of student performance can also
\provide evidence of learning and progress to parents and the school.
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Finally, the Summary of Progress Section may reveal students who are
inappropriately placed. It certainly should provide additional informa-
our student' ability tion to consider in any review of the placement of students in special
ithese points provide education classes.

1. these two sources .

supervision and " PARTICIPATION

g The four major aims of ME AND MY ENVIRONMENT involve far more than the
ge in the Background learning of specific information and skills. They include the development
each student's of a sense of self-worth, successful behaviors for daily life, attitudes,

p: through repeated relationships with others, and the ability to assume various responsi-
Therefore, this bilities. This section of the Student Record of Progress provides a means
of following and encouraging the development of some of these behaviors.'

Responsibility and Involvement is the first record page in this
section. Students need many opportunities 0 assume responsibility and
to carry things out on their own. Of course this is tremendously impor-
tant in every day experiences. Use this page as a planning guide to see
that each child gets the chance to do such things as care for plants and:

ents need help to animals, set up and operate audio-visual equipment, distribute .and clean: ;
ey are learning. A up science equipment, prepare bulletin boards, etc. Use this section also |
of the class as to note students who have difficulty following through on responsibilities. |
ngths and weaknesses Plan additional opportunities for these children (not as penalties) and
Clues to Success provide the support needed for them to successfully accomplish their task. |
the Student P

Sometimes students' attitudes and involvement shift during the year.
. - You may not be conscious of the shift without purposely reviewing student
on. First, actions. As a major aim of the curriculum is to develop certain attitud
own effec- and interests, it is useful to consider this dimension several times durlng
fewer the year. To assist you in this review, the page provides space to reco'
qbnsistent i ratings of student attitudes and participation.

e for that

n also, - Cooperation and Perserverance is the ‘second page of this section.
: Closely related to the assumption of responsibilities and involvement
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UNIT IV
STUDENT RECORD OF PROGRESS
INTRODUCTION (continued)

| PARTICIPATION (continued)

| in activities is the day-to-day participation of students. Sometime

| personal behavior problems prevent success or interfere with the work

| of the class. A page in the Accomplishments Section is provided to
record cooperative social behavior and completion of daily work in

| science. Students often need help to recognize problems which interfere
|with their learning. It is sometimes effective to have students who are
| encountering difficulties assist in rating their own daily performance.

Students also need recognition and praise for showing initiative,
| perserverance, or extra effort. This record may be used to identify

| those students who have put forth extra effort or have been involved

| in activities. Such behavior should be reinforced by the teacher.
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SUMMARY OF PROGRESS

In order to obtain a comprehensive view of each child‘'s progress, a
system has been developed for comparing results from one point in time to
anoth 'r and across -all of the records of skills and understandings. Steps
to ap;1ly this system are described in the last activity in the unit.

TALLYSHEET SECTION

When reference is made in a Clues to Success activity to the use of a
tallysheet, find the appropriate one in the last section of the Student
Record of Progress. The tallysheets contain guidelines for scoring and
interpreting student work. They organize the results in a convenient way
for revealing strengths and weaknesses in understanding for the class as a

group. They also simplify recording results in the Student Record of
Progress )

USE OF CLASS LIST

On page 24 you will find a Class List card for use in making entries
in the Student Record of Progress. This card eliminates the need to list
your student's names more than once.
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Task Behavior

Pages of Recorxd Background, CORE A
Where Results I"nderstandings, ,
Are Recoxrded and Participation Act, 4-0 - 4-7 Act. 4-8
. Sampled ‘
Progress in .
Following Following 4-7
BACKGROUND Directions Directions
AND
 DEVELOPMENT
SECTION Development Observation 4-10
of -
Experience Recording 4-10
UNDERSTANDING Concepts Concepts 4-1 4-2 4-7
SECTION
Problem Outcomes
Solving (Results and 4-7 ,
Implications)
Responsibility Involvement 4-7 )
and ‘ :
. PARTICIPATION Involvement j‘i
Responsibilities Weekly Record
SECTION '
Cooperation Social Behavior Record For Each Activity ,
and :
Perseverance

Record For Each Activity
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STUDENT RECORD OF PROGRESS

Weekly Record

CORE A CORE B CORE C
Act, 4-0 - 4-7 Act. 4-8 - 4-19 Act. 4-20 - 4-28
4-7 4-19 4-27
4-10 4-13 4-14
4-10 4-13 4-14
4-1 4-2  4-7 4-19 4-27 4-28
4-7 4-16
4-7 4-19 4-28

Record For Each Activity

Record For Each Activity
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STUDENT RECORD OF PROGRESS
BACKGROUND AND DEVELOPMENT SECTION
PROGRESS IN FOLLOWING DIRECTIONS

Teacher Rating: . TCHR. RATING WHO TCHR. RATING E
‘ START OF ACT, 4-7 NEEDS |START OF ACT. 4~19 |
Prior to each activity assessing STUDENT|ACT., 4-~7 SCORE HELP |[|ACT. 4-19 SCORE
the ability to follow directions, NUMBER |LOW HIGH|YES PART NO|MOST? |LOW HIGH]YES
rate each child's ability to
follow directions by circling a 1.|]0 1 2 34 5 [YES PART NO 012 345 {YES
number from 0 to 5. The higher -
the number circled, the more able 2./012 345 |YES PART NOf____ 012345 |YES
you believe the child is to carry 3.]0 1 2 345 |YES PART NO C 12345 |YES
out a task or sequence of activi-
ties with little supervision. 4,0 1 2 3 4 5 |YES PART NO - 01l 2 345 |YES
5.]0 12 345 {(YES PART NO|_ 012345 |YES
Activity Scores: 6.0 1 2 34 5 |vES PART NO 012345 |vES
Follow the guidelines in the 7.]0 1 2 3 45 |[YES PART NO 01l2Z 345 |(YES
Clues to Success Activities 4-7,
8. 2 3 YES PART i
4~19, and 4~27 to obtain a 01 43 RTNO|____ |01 2345 |Y¥ES
"following directions" score for 9.0 1 2 3 4 5 |YES PART NO 012345 |YES
~each student. Combine your rat- 10.{0 1 2 3 4 5 |YES PART NO 012345 |YES
ing with this score to determine _
who needs help most. Provide 11,{0 1 2 3 4 5 |YES PART NO 012345 |YES
close supervision and support to 12.[0 1 2 3 4 5 |YES PART NO 012345 |vES
help these students be success- —_—
ful. Team them with more able 13.[01 2 34 5 |YES PART NO 01 2 345 |YES
students. Plan special opportu- 14.|0 1 2 3 4 5 |YES PART NO 012345 |vES
_.nities for them to practice . | e | 2 GO Pastsuiniilt
.. following directions. : 15,101 2 3 4 5 |YES PART NO 012345 |YES
16,|0 1 2 3 4 5 |YES PART NO 012 345 |YES
17.|0 1 2 3 4 5 |YES PART NO 012345 [YES
18,0 1 2 3 4 5 |YES PART NO 012345 |YES
19./{0 1 2 34 5 |YES PART NO 1012 345 |YES
20.{0 1 2 34 5 [YES PART NO 012345 [vES




UNIT IV .
STUDENT RECORD .OF PROGRESS
BACKGROUND AND DEVELOPMENT SECTION

PROGRESS IN FOLLOWING DIRECTIONS

Teacher

Year

WHO [TCHR. RATING WHO |TCHR. RATING WHO | STUDENT PROGRESS
ACT. 4-7  |NEEDS |[START OF  |ACT. 4-19 |NEEDS |START OF ACT. 4-27 |NEEDS|IN UNIT IV
SCORE - HELP [ACT. 4-19  [score HELP |ACT. 4-27  |scORE HELP
YES PART NO|MOST? [LOW HIGH|YES PART No|MOsT? [LOW  HIGH|YES PART NO|MOST?|HIGH GROWTH LOW
YES PART NO| 012 345 |ves pART No| |0 12 34 5 |vES PART NO _
YES PART NO| o 12 345 |vEs paRT N0} o 12 34 5 |vES PART NO
YES PART NO|___ [0 12 345 |vES PART No|____[0 12 34 5 |vES PART NO
YES PART NO|___ |0 12345 |YES PART No|____ [0 12 34 5 |YES PART KO

PART NO| __ lo123457|yes paART No| |0 12 34 5 |[YES PART NO

PART NOo|  lo12 345 [yesearr vo| |0 12 34 5 |vES PART NO

PART NO| _ lo 12345 [vespeartno| |0 12 34 5 |vES PART NO

PART NO| __ fo 12345 [yespearr no| |01 2 345 |YES PART NO _

PART No| __ lo 12345 |vEs pART No| |0 12 34 5 |YES PART NO

PART NO|  f0 12345 [ves PART No| |0 12 34 5 |YES PART NO

PART NO|  lo 12345 |vEs par>no| |0 12 34 5 [YES PART NO

PART NO|  f0 12345 [yespaRT No| |0 12 34 5 [YES PART. NO

PART NO| 012345 [vEsParRT No| |0 12 34 5 |YES PART NO

PART NO|” 10 12 345 |YESPARTNO|_ _ |O12 345 YES PART NO

s PART NO| 1o 12345 |yes paRT No| [0 12 34 5 |YES PART NO

pART 0|  lo 12345 |ves parT no| {012 34 5 |YES PART NO

PART NO| [0 12345 |vEs PART No| 012 34 5 |YES PART NO
YES PART NO| [0 12 345 |[vEs pART No| [0 12 34 5 |vES PART NO
YES PART NO|____ |0 12 345 |YES PART No|___ [0 12 34 5 |YES PART NO

PART NO| [0 12345 |yEs PART no| |0 12 345 |vES PaRT NO




UNIT IV
STUDENT RECORD OF PROGRESS
BACKGROUND AND DEVELOPMENT SECTION
DEVELOPMENT OF EXPERIENCE

ACTIVITY 4-10 ACTIVITY 4-13
ABILITY TO CAN WHO NEEDS HELP |ABILITY TO CaN
STUDENT | OBSERVE RECORD OBSERVE RECORD
NUMBER RESULTS 0 R RESULTS |
1. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
2. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP:
3. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
4. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
5. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
6. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
7. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
8. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HEL?"
9. | coob FAIR POOR | YES HELP MO GOOD FAIR POOR | YES ‘HELP,
10. | GOOD FAIR POOR | YES HELP MO GOOD FAIR POOR | YES HELP;
11. | GOOD FAIR POOR | YES HELP NO| | Goop FAIR POOR | YES HELP!
12. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
13. | GOOD FAIR POCR | YES HELP NO ‘ GOOD FAIR POOR | YES HELP!
14. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP]
15. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP]
16. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELP
17. | GOOD FAIR POOR | YES HELP NO ' GOOD FAIR POOR | YES HELE
18. | GoOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HEL!
19. | GOOD FAIR POOR | YES HELP NO GOOD FAIR POOR | YES HELI
20. | GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES -




UNIT 1V |
STUDENT RECORD OF PROGRESS Teacher

. BACKGROUND AND DEVELOPMENT SECTION

! DEVELOPMENT OF EXPERIENCE Year
i ACTIVITY 4-13 ACTIVITY 4-14
| WHO NEEDS HELP [ABILITY TO CAN ABILITY TO CAN WHO NEEDS HELP
: OBSERVE RECORD OBSERVE RECORD
o R RESULTS RESULTS o R

GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO

GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO

GOOD FAIR POOR | YES HELP NO | GOOD FAIR PCOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOQD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO

A ~ i - Cam - A - At atans - oo B

GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOCD FAIR POCR | YES HELP NO | GOOD FAIR POOR { YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELf NO

GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO [ GOOD FAIR POOR | YES HELP NO
GOOD FAIR-POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO ‘

GOOD EAIR POOR. | YES HELP NO | GOOD FAIR POOR | YES HELP NO

GOOD FAIR POOR | YES HELP NO [ GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO
GOOD FAIR POOR | YES HELP NO | GOOD FAIR POOR | YES HELP NO




UNIT IV
STUDENT RECORD OF PROGRESS
UNDERSTANDING SECTION

CONCEPTS
ACT. 4-1 ACT. 4-2 ACT. 4-7
TRANSFER | CORE A
STUDENT TRANSFER OF CONCEPTS
NUMBER | FOOD CHAINS | CONCEPT ENERGY WHO IS: | CYCLE

This record reveals 1. YES NO 012345|YES NO | HIGH LOW | YES
as much about your
instruction as it 2. YES NO 01234 5]|YES NO | HIGH LOW | YES !
does about your stu- 3. YES NO 012345|YES NO | HIGH Low | YES
dents' understanding
of these concepts. 4. YES NO 012245|YES NO | HIGH LOW | YES
If you note that the . YES NO 012345 1|YES NO HIGH LOW | YES
same students have
difficulty grouping 6. YES NO 01234 5|YES NO | HIGH LOW | YES
ideas thrcughout the 7.1 - YES NO 012345]|YES NO HIGH LOW | YES
unit, aim your .
instruction at them. 8. ygs NO 0’1 2345|YES NO | HIGH LOW | YES
This could result in 9. YES NO 01 2345]|]YES NO | HIGH LOW | YES
all achieving 10. YES NO 0123465|YES NO | HIGE LOW | YES
success. .

11, YES NO 012345|YES NO | HIGH LOW | YES
This record also 12. YES NO [012345|YES NO | HIGH LOW | YES
provides an indica-
tion of retention 13. YES NO 012345|YES NO HIGH LOW | YES
of ideas over a i4. YES NO | 01234 5|YES No | HIGH Low | YES
longer period of
time. i5. YES NO 012345|YES NO | HIGH LOW |YES

16. YES NO 01'2345|YES NO | HIGH LOW | YES

17.] ¥Es No |012345|YES NO |HIGH LOW | YES b

18. YES NO 0123465|YES NO | HIGH Low |YES

19. YES No |012345|YES NO |HIGH LOW.|YES

20. YES NO 01234 5]|YES NO |HIGH LOW | YES




UNIT IV

STUDENT RECORD OF PROGRESS Teachex
| UNDERSTANDING SECTION : Year
zr CONCEPTS
T ACT. 4-2__ | ACT. 47 ACTIVITY 4-19 ACTIVITY 4-27
] TRANSFER | CORE A CORE B
 TRANSFER OF CONCEPTS LIVING | HELPFUL | CONCEPTS | BIODE- GARBAGE
 CONCEPT ENERGY | WHO IS: | CYCLE | MICROBES | MICROBES | WHO IS: | GRADABLE| - PROBLEM
01234 5|YES NO | HIGH LOW| YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
101234 5|YES NO | HIGH LOW | YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
0-1 234 5|YES NO | HIGH LOW| YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
01234 5|YES NO | HIGE LOW | YES NO| YES NO |YES NO | HIGH LOW | YES NO | HIGH SOME LOW
01234 5|YES NO | HIGH LOW | YES NO| YES NO |YES NO | HIGH LOW) YES NO | HIGH SOME LOW
01 23465|YES NO | HIGH LOW | YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
01 234 5|YES NO | HIGK LOW | YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
01234 5|YES NO |HIGK LOW|YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
01 23 45|YES NO | HIGH LOW | YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
01234 5|Yes NO | HIGH LOW|YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
012345|YES NO | HIGH LOW | YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
012345|YES NO | HIGH LOW| YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
:O; 12345|YES NO | HIGH LOW| YES NO| YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME LOW
01234 5|YES No | HIGH LOW | YEs NO| YES No |YES NO | HIGH LOW | YES NO | HIGH SOME LOW
01 234 5|YES NO | HIGH LOW|YES NO| YES NO |YES NO | HIGH LOW | YES NO | HIGH SOME LOW
01 2345|YES NO | HIGH LOW | YES NO | YES NO |YES NO | HIGH LOW| YES NO | HIGH SOME
1234 5|vES No | HIGH Low | YES NO| YES NO |YES NO | HIGH LOW| YES No | HIGH soME
/234 5|YES No | HIGH LOW|YES NO| YES NO |YES NO | HIGH LOW | YES NO | HIGH' SOME
1234 5|YES NO | HIGH LOW | YES NO| YES NO |YES NO | HIGH LOW | YES NO | HIGH SOME
234 5|YES No | HIGH LOW| YES NO| YES NO |YES NO | HIGH LOW | YES NO | HIGH SOME




UNIT IV
STUDENT RECORD OF PROGRESS
UNDERSTANDING SECTION
CONCEPTS (continued)

ACTIVITY 4-27 ACTIVITY 4~-28 CONCEP!

CORE C LONG FOOD INTER~-
STUDENT | MICROBES|RECYCLING! CONCEPTS COMPOST FOODCHAINS | JOURNEY| WEBS |DEPENDENCE !
NUMBER WHO IS: ! i

—
.

YES NO | YES NO HIGH LOW{HIGH SOME LOW HIGH SOME LOW YES NOJYES NO YES NO - |

2., YES NO © YES NO HIGH LOW|HIGH SOME LOW HIGH SOME LOW YES NO|YES NOi YES NO

3.| YES NO ' YES NO |HIGH LOW|HIGH SOME LOW HIGH SOME LOW YES NO|YES NO' YES NO

4.| YES NO . YES NO IHIGH LOW |HIGH SOME LOW HIGH SOME LOW YES NO|YES NO| YES NO |
5./ YES NO = YES NO ;HIGH LOW HIGH SOME LOW HIGH SOME LOW, YES NO|YES NO‘ YES NO ;
6.| ves o ¥Es o HIGH LOWI|HIGH SOME LOW HIGH SOME LOW YES NO|YES NO!' YES NO =
7.| vEs NO ! YES NO | HIGH LOWHIGH SOME LOW HIGH SOME LOW YES NO| YES NO| 'YES NO 4
.| YES NO  YES NO ,HIGH TOW{HIGH SOME LOW. HIGH SOME LOW YES NO|YES No. ;
9.| YES .0 YES NO !HIGH LOW |HIGH SOME LOW; HIGH SOME LOW YES NO|YES NO_

10.| YES NO  YES NO !HIGH LOW |HIGH SOME LOW{HIGH SOME LOW. YES NO|YES NO.
11.| vES NO  YES NO |HIGH LOW|HIGH SOME LOW; HIGH SOME LOW; YES NO|YES NO
12.| YES NO ' YES NO |HIGH LOW|HIGH SOME LOW| HIGH SOME Lowf YES NO|YES NO

!

13, YES NO ;| YES NO | HIGH LOW|HIGH SOME LOW| HIGH SOME LOW; YES NO|YES NO
14, YES NO YES NO { HIGH LOW{HIGH SOME LOW| HIGH SOME LOW| YES NOjYES NO
15. YES NO YES NO | HIGH LOW|HIGH SOME LOW{ HIGH SOME LOW| YES NO|YES NO
16. YES NO YES NO | HIGH LOW HIGH SOME ‘LOW| HIGH SOME LOW| YES NO|YES NO
17. YES NO YES NO | HIGH LOW|HIGH SOME LOW{ HIGH SOME LOW| YES NO{YES NO
18, YES NO YES NO | HIGH LOW|HIGH SOME LOW| HIGH SOME LOW| YES NO|YES NO
19, YES NO YES NO | HIGH LOW;HIGH SOME LOW{ HIGH SOME i,OW YES NG| YES NO
20, YES NO YES NO | HIGH LOW HIGﬁ'SOME LOW| HIGH SCOME LOW| YES NO|YES NO




: UNIT IV
STUDENT RECORD OF PROGRESS

‘ Teacher .
UNDERSTANDING SECTION vear
CONCEPTS (continued)
ACTIVITY 4-28 CONCEPT REVIEW QUESTIONS
: ‘ LONG FOOD INTER- PLANTING |THINGS lDECOMPOSING BAKING
4 FOODCHAINS |JOURNEY! WEBS |DEPENDENCE |DECOMPOSERS IN THAT ' CONDITIONS | BREAD
E ! COMPOST BREATHE
IQW5HIGH SOME LOW YES NO; YES NO% YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
Ezw HIGH SOME LOW YES NO| YES NO; YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
OW HIGH SOME LOW YES NO|YES Nof YES NO YES NO |HIGH SOME LOW| YES NO & YES NO YES NO
;0w:HIGH SOME LOW YES NO| YES Nog YES NO YES NO |HIGH SOME LOW| YES NO i YES NO YES NO
OW HIGH SOME LOW' YES NO| YES NOI YES NO YES NO |HIGH SOME LOW| YES NO k£ YES NO YES NO
OW HIGH SOME LOW YES NO|YES NO' YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
OW'HIGH SOME LOW YES NO YES No} 'YES NO YES NO 'HIGH SOMF LOW| YES NO YES NO YES NO
_ SOME LOW YES NO| YES NO! YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
OW/HIGH SOME LOW YES MO} YES NO  YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
|HIGH SOME LOW YES NO{YES NO. YES NO YES NO |HIGH SOME LOW| YES NO ' YES NO YES NO
OW;HIGH SOME LOW, YES NO|YES NO;, YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
WiHIGH SOME LOW YES NO|YES NO! YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
W|HIGH SOME LOW YES NO|YES NO 'YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
W|HIGH SOME LOW; YES NO|YES NO| YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
HIGH SOME LOW| YES NO|YES NO| YES NO YES NO |[HIGH SOME LOW| YES NO YES NO YES NO
HIGH SOME LOW| YES NO|YES NO| YES NO YES NO |HIGH SOME LOW| YES NO YES NO YES NO
HIGH SOME LOW| YES NO{YES NO| YES NO YES NO |HIGH SOME LOW| YES NO ' YES NO YES NO
HIGH SOME LOW| YES NO|YES NO| YES NO YES NO |HIGH SOME LOW{ YES NO YES NO YES NO
HIGH SOME LOW| YES NO|YES NO| YES NO YES NO HIGH SOME LOW YES NO YES ‘
'SOME YES NO{YES NO| YES NO YES NO |HIGH SOME LOW| YES NO YES




STUDENT
NUMBER

13.
14.
15.

UNIT IV
STUDENT RECORD OF PROGRESS

UNDERSTANDING SECTION

CONCEPTS {(continued)

ACTIVITY 4-28

CONCEPT REVIEW QUESTIONS S

YES

Food | Less Recyeling
Cycle Garbage | Decompose | Recyeling | Garbage| Payoff Ga‘m.g
YES NO| YES NO| YES NO | YES NO |YES NO YES
YES NO| YES NO| VYES No i YES NO |YES NO
YES NO| YES NO| YES NO YES NO | YES NO
YES NO| YES NO| YES NO YES NO | YES NO |
YES NO| YES NO| YES NO YES NO | YES NO
YES NO| YES NO| YES NO | YES NO |YES NO
VES No| yES No| ves No | YEsS No |¥ES MO
YES NO| YES No! YES NO ' YES NO | YES NO
'YES NO| YES NO| YES NO ! YES NO |YES NO
YES NO| YES NO| YES NO YES NO |YES NO
YES NO| YES NO! YES NO YES NO | YES NO
YES NO| YES NO| YES NO | YES NO |YES NO
YES NOj| YES NO! YES NO |. YES NO |YES NO
YES NO| YES No| vEs No | YES NO |YES NO
YES NO| YES NO| YES NO | YES NO |YE3 'NO.
YES NO YES No | vEs NO YES NO |YES NO
YES NO| YES NO| YES NO | YES NO | YES NQ,
YES NO| YES NO| YES NO YES NO [ YES NO
vES No| yEs No | vES NO YES ‘No |vES mO
YES NO No| YES No | YES No |VES NO




ST UNIT v
STUDENT RECORD OF PROGRESS Teacher
UNDERSTANDING SECTION , v ‘

CONCEPTS (continued)

Year

.

VITY 4-28 CONCEPT REVIEW QUESTIONS STUDENT PROGRESS B
E Less Recyecling IN UNIT IV e
D
5

compose | Recycling | Garbage | Payoff Game| HIGH GROWTH LOSS LOW

ES NO | YES NO |YES NO| YES NO
‘ | YES NO |YES No} YES NO
; ES NO i YES NO | YES NO YES NO
YES NO . YES NO |YES NO{ YES NO

ES NO : YES NO YES NO YES NO

NO | YES NO | YES NO YES NO
YES 'NO | YES NO YES NO

t
I

NO ! YES NO |YES NO| YES NO
' vyEs No |YES NO YES NO

5. NO | YES NO |YES NO| YES NO

YES NO YES NO YES NO

YES NO YES NO YES NO

YES NO YES NO YES - NO

YES NO YES NO YES NO

YES NO | YES NO YES NO

YES NO YES NO YES NO

"YES NO |YES NO| YES NO : ;

‘/YES NO |YES NO| YES NO

" YES NO |YES' NO| YES wO : i
No

§

'YES NO YES NO

. YES
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This page of the Student Record of

Progress provides the opportunity
to record information regarding &
student's ability to engage in
problem-solviny behaviors. Pro-
blem solving, like reasoning;‘is
one of the higher inquiry skills
which requires both time and a
variety of experience to develop.

The activities upon which this
page is based require the student
to be able to predict outcomes.
This is a difficult task.

Many students will not have been
expected to engage in problem
solving in the past. Therefore,
their limited background will,
likewise, limit their present
performance.

As with each of the other skills
and abilities which you are
attempting to develop, the
development of problem solving
will require giving students many
experiences with manipulating

‘experiments and data.

UNIT IV
STUDENT RECORD OF PROGRESS
UNDERSTANDING SECTION
PROBLEM SOLVING

ACT. 4-16 |1

| acT. 4-7

' STUDENT Effects On| Food

: NUMBER Food Webs | Storage

| 1. YES NO | YES NO

f 2. YES NO | YES NO

: 3. YES NO | YES NO

i 4. YES NO | YES NO

' 5. , YES NO YES NO

' 6. YES NO | YES NO

i 7. . YES NO | YES NO

T 8. ; YES NO | YES NO |
9. YES NO | YES NO |
10. | YES NO | YES NO f@
1. | ves no | yEs no |
12, YES NO | YES NO
13. | YES NO | YES MO |
14, YES NO | YES NO |
15, YES NO | YES NO |
16. | YES NO | YES NO ||
17. YES NO | YES NO
18. YES NO | YES
19, YES NO | YES
20. YES NO | YES




- UNIT IV - L S

.. STUDENT RECORD OF PROGRESS g S Teacher

UNDERSTANDING SECTION
PROBLEM SOLVING

- Year

I acr. 4-7 [acr. 4-16
' STUDENT  ° Effects On Food

! NUMBER Food Webs Storage |- - 7 NOTES

1. YES NO YES ﬁo

! 2. YES NO YES NO

5 3. YES NO | YES NO

i i 4. , YES NO YES NO

' 5. , YES NO | YES NO

6.  YES NO YES_ NO

i 7. . YES NO YES NO

- 8. E. YES NO | YES NO

9. | YES NO | YES NO

f 10. | YES No | YES WO

11. | YES NO | YES NO

12.. | YES wNo YES NO

13, YES NO YES NO

14, | vEs wo | ¥ES NO

15.° | 'YES O YES " NO

16. | YES WO YES NO

e 17, YES NO | YES NO

18, " YES NO YES NO.

19. YES - NO YES NO

20. YES No | YES wO

ERIC

IOl A v e Provided by R
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' ' "STUDENT RECORD OF ‘PROG

. PARTICIPATION SECTIO
RESPONSIBILITY AND INVOLV

ASSIGNMENT OF. RESPONSIBILITIES . . ‘ ) ]

Many tasks should be shared by students. Use this : STUDENT TASK ! v v \

log to assign respon51b111t:1e.s by the week (or’ NUMBER ‘ :
other time period). Some tasks and codes for them . 1 DATE &
are listed; add others of your own: SUCCESS
. : 2. DATE & _
AV--set up and operate audio-visual equipment 3 ggggﬁgs
(projector, recorder, etc.) . SUCCESS
P ——-care for plants - 4. DATE &
A ——care for animal pet : _— ls)ggg!:gs
T —--care for terraria plants and animals . SUCCESS
F —-care for fish and pond - 6. DATE &
- - . SUCCESS
E get out, clean, and put away sclence - . 7. DATE &
equipment o . SUCCESS
BB——prepare bulle.t:ln board i : 8. DATE &
_ . SUCCESS
- : 9. DATE &
— . ) - SUCCESS
- . : . 10. DATE &

SUCCESS .
‘ . : o . : : . 11. DATE & o

Enough space is provided to enter a date for a . SUCCESS
second chance to do various tasks as time permits. 12. DATE &
There is also enough space to record whether the . 13 ls)zggr:gs
student completed the task: ] . . SUCCESS
l4. DATE &
_ SUCCESS
O = on his own w1t:hout: remlnders or o . 15. PATE E
assistance _ . [succEss
‘R = on his own after reminding 16. DSEEE&
= s ' S SS
H = with someone's help » 17, DATE &
. o . ) - SUCCESS
RATING OF INVOLVEMENT 18. DATE &
At three points in the course of Unit IV, rate each 10 gxggr:is
student's involvement and interest in science activi-' o . - [ SUCCEss
ties by circling a number from O to 5 in the appro- : 20. DATE &
priate column. Rate students O if they are completely : SUCCESS

unintérested or apathetic; rate them 5 if they are
extremely exciteéd and involved. . in doing things in
o science. . o : s .

Aruitoxt provided by Eic:
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STUDENT RECORD OF PROGRESS
PARTICIPATION SECTION
RESPONSIBILITY AND INVOLVEMENT

_~__ . ASSICNMENT OF RESPONSIBILITIES “o
STUDENT | TASK avliplalr|r|leles | | _{_|__1_
NUMBER
1. |DATE &
SUCCESS
2, [DATE®
SUCCESS
3. [DATE &
SUCCESS
4, [ DATE &
SUCCESS
5. [DATE &
SUCCESS
6. [DATE &
SUCCESS
7. [ DATE &
SUCCESS
8. [DATE &
SUCCESS
9. | DATE &
SUCCESS
10. [DATE &
SUCCESS
11, [DATE &
SUCCESS
12, [ DATE &
SUCCESS .
13. [DATE &
SUCCESS N
14. [DATE &
SUCCESS
15. [DATE &
[[SuccEss
16. [DATE &
SUCCESS
17. [DATE &
SUCCESS
. 18. [DaTE &
SUCCESS
19, [DATE &
SUCCESg
20. | DATE & _
SUCCESS




STUDENT
NUMBER

1.

2

10.
11,
12.
13.
14.
15.
16.
17.
18.
19.

20.

AFTER
ACT, 4-19

DATE &
SUCCESS

I

012345

DATE &

SUCCESS

DATE &

SUCCESS

DATE &
SUCCESS

1

| DATE &

SUCCESS

DATE &
SUCCESS

DATE &

SUCCESS

DATE &
SUCCESS

DATE &
SUCCESS

DATE &

SUCCESS

DATE &

SUCCESS

DATE &

SUCCESS

DATE &

SUCCESS

DATE &
SUCCESS

DATE &
SUCCESS

DATE &

SUCCESS

DATE &

SUCCESS

DATE &
SUCCESS

DATE &

SUCCESS

DATE &
SUCCESS

012
012
012
012
012
0

012
012
012
012
012
012
012
012
012
012
012
012
012

STUDENT RECORD OF PROGRESS
PARTICIPATION SECTION .
RESPONSIBILITY AND INVOLVEMENT (continued)

RATING OF INVOLVEMENT STUDENT PROGRESS IN

RESP. INVOLV, |

i~




Teacher *
Year

STUDENT RECORD OF PROGRESS
- PARTICIPATION SECTION
'PONSIBILITY AND INVOLVEMENT (continued)

RATING OF INVOLVEMENT - STUDENT PROGRESS IN LNIT IV

. AFTER AFTER HIGH ADEQUATE Low
ACT. 4-19 ACT. 4-28 RESP. INVOLV. |[RESP. INVOLV, RESP. INVOLV.

tlL2345 1012345

12345 (012345

A FullToxt Provided by ERIC




'STUDENT RECORD OF PROGRESS

- PARTICIPATION SECTION .
. COOPERATION AND PERSEVERANCE

ACTIVITIES
STUDENT 1 2 3
‘ NUMBER ST|ST|ST
- . , . . —
A record sometimes helps clarify persistent learning problems.. R 8 i
Sometimes ‘students can gain in self-awareness. by assisting in "2 i
recording their own daily performance. 1In this way they i .
become aware of the frequency with which problems occur. 3.
To .make an entry:in the record, simply make a minus or plus 4.
mark (-, +) to indicate a problem or positive. behavior. Mich 5, 1
- white space (lack of entries) for a student would denote 6
generally good social and task-related behaviors, o
. . o . 7.
Two columns under -each activity allow you to record several = '8
types of behaviox. - For either category, ycu should decide on :
the items of behavior to include. If some of the behaviors 9. t
_below are appropriate, check them off, or write in your own. - 10.
S --Social behavior might include: 11.
O non cooperation with a team 12
0O aggressiveness toward others '
0 nonparticipation _ . 13.
O outbursts | o : | o . 14 SNy E‘
T --Task-related behavior might include: B ' . 15. ' ;
[0 not completing the work for an ) 16
f activity . : T ’
"0 forgetting to bring necessary . - : 17, v
things , - ' o - o lé. E
O not carrying out'responsibiligies 3 ‘ ] T +
0O doing things not related to the - o 19,
task : ' ) - 20.

Compare this -record with the students' success and functional | : _
abilities to see if any patterns are apparent. Remember that . " NOTES:
different relationships may exist for different students. :

O
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~ STUDENT RECORD OF PROGRESS
-, PARTICIPATION SECTION
" COOPERATION AND PERSEVERANCE -

Teacher

Year'
ACTIVITIES S : K
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STUDENT
NUMBER

17.
18.
19.
20.

NOTES:

ACTIVITIES -

16

TUDENT RECURD, OF 'B}
~ PARTICIPATION. SE
COOPERATION AND PERSEVE_




STUDENT RECORD OF PROGRESS
 PARTICIPATION SECTION _
COOPERATION AND PERSEVERANCE (continued)

[

18 19 20 21 | 22 23 24 25 26

s T|s T|s T|s T}|s T}|s T|S T|S T|S T

ERIC |

PAruntext provided oy enic [l



STUDENT RECORD OF PROGRESS

SUMMARY OF STUDENT PROGRESS IN UNIT IV

From your summaries of
each page, list the
students with the LEAST
Background, Understanding,
and Acccmplishments in
Unit IV. For those whose
names appear in many
columns, make special
plans to insure their
future success.

From your summaries of
each page, list th=
students wiih o T
Backgrous<d, Understinding,
and Accomplishments in

; s#it IV, Review their
work in other subjects
and the appropriateness
of their placement in
this class.

LOW IN BACKGROUND AND DEVELOPMENT

LOW IN UNDERSTANDING

[T Following

Directions

Observing and Recording

Concepts

Problem Solvindﬁ

NOTES:

HIGH IN BACKGROUND AND DEVELOPMENT

HIGH IN UNDERSTANDING

Following
Directions

Observing and Recording

Concepts

- Lok
Problem Solving_‘.‘l

SO

i

Provided




' STUDENT RECORD OF PROGRESS | Teacher
RY OF STUDENT PROGRESS IN UNIT IV

Year

ND DEVELOPMENT LOW IN UNDERSTANDING LOW IN PARTICIPATION Who Needs Help
2 i - To Succeed In
Ng and Recording | Concepts | Problem Solving Responsibility | Cooperation Unit v?

i

!

|
‘ |
: |
: |
"-,I;\:ND DEVELOPMEN‘I‘1 HIGH IN UNDERSTANDING HIGH IN PARTICIPATION Who Should Ee Reviewéd
! ' For Placement In
ig and Recording | Concepts | Problem Solving Responsibility | Cooperation Regular Class




For each of the
guestions in
Activities -4-1

STUDENT NUMBER

and 4-2, circle

" YES if the stu-
dent's answer
is acceptable.
Otherwise,
circle NO.

(%)

RIC

A i text providea by enic [

—

KEY

[ W e BURN o o BRNRNS B ) SN S TR ~SURR DU R S S S

'_l
[}
.

12.

-+ 13.

GROUP 'TOTALS

T4, |

115,

16
17.
18,

.19,

L20.

" Does this review give

S ' TALLYSHEET . 4-1
ACTIVITY 4-1 (WORKSHEET

4-1) AND ACTIVITY 4-2 (WORKSHEH

ACTIVITY 4-1.

CONCEPTS PAGE

Hawk Chain Man Chain . Lion Chain
1 K 2
Snake- & Gr. ~s | Grass or Grain Chicken & Insects

or Grax:. ‘ or Worms
YES NO - YES NO YES NO
YES NO YES NO YES < NO
YES NO YES NO YES  NO
YES NO YES NO YES -NO
YES NO YES NO YES NO
YES NO YES MO YES NO.
YES NO YES NO YES NO

" YES NO YES NO YES' NO .’
YES  NO YES NO YES < NO
YES NO YES NO YES. NO
YES NO YES NO YES. NO
YES NO YES NO YES NO
_YES  NO- YES NO Yﬁs';Né*r"
YES NO YES NO | YES MO
YES NO YES NO YES NO
YES NO YES NO 'VES MO

" YES MO YES NO YES NC.
YES. NO 'YES MO YES' NO
YES NO YES NO YES  NO
YES  NO - YES ‘No' _ YES NO

If not, what other evidence do- you have of student

'

av sucurate indication of student und

o4

learning



0t TALLYSHEET 4-1
WORKSHEET 4-1) AND ACTIVITY 4-2 (WORKSHEET 4-2)

ACTIVITY 4-1

ACTIVITY 4-2

:E‘EMCIence do you have of student learning?

Provided by ERIC

| CONCEETS PAGE CONCEPTS PAGE
Man Chain Lion Chain Food Chains :

2 3 1 2 3 4 5

Grass or Grain | Chicken & Insects Caterpillar| Fish [Mosquito & Fish | Arrows Correct | Food Chain

: or Worms
NO YES NO - YES NO YES NO YES. NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO. YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO lYES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES . NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO - YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
NO YES NO YES NO YES NO YES NO YES NO YES NO
an accurate indication of student understanding? 0 YES 71 NO




TALLYSHEET 4-2
ANIMALS ACTIVITY 4-5

STUDENT TEAMS

No. of

animals
found

Team 1

Team 2

Team 3

Team 4

Team 5

Team 6

Team 7

Team 8

Team 9

Send this sheet in with the Activity 5 Feedback Form.




" TALLYSHEET 4-2
ACTIVITY 4-5

PLANTS

No. of No. of
animals plants
found found




Copy the rating and

score for following

v

directions which
were recorded in the
Student Record of
Progress.

Question 1: Circle
the word that each
student marked.

Questions 2, 3, and
4: Circle the
letter that each
student marked.

g

STUDENT NUMBER

O VW ®© N OO0 U b w N B+

= = = P
oY W N -
. . . N

15.
le.
17.
18.
19.
20.

GROUP TOTALS

TALLYSHEET 4-~3 ‘
ACTIVITY 4-7 (WORKSHEET 4-3)

DIRECTIONS PAGE

CONCEPTS PAG

Following Directions Plants .
Teacher Rating Score 1 |
01234375 YES PART NO | Plants Man Othgfa
0123475 YES PART NO | Plants Man Other
012345 |YESPART NO | Plants Man Other
012345 YES PART NO | Plants Man Other
012345 YES PART NO | Plants Man Other
012345 YES PART NO | Plants Man Other
0123405 YES PART NO | Plants Man Other
012345 YES PART NO | Plants Man Other
0123435 YES PART NO | Plants Man Other
0123435 YES PART NO | Plants Man Other
0123435 YES PART NO | Plants Man Other
0123475 YES PART NO | Plants Man Other
012345 YES PART NO | Plants Man Other
0123435 YES PART NO | Plants Man Other
0123435 YES PART NO | Plants Man Other
01234375 YES PART NO { Plants Man Other
0123435 YES PART NO | Plants Man Other
012345 |YESPART NO| Plants Man Other
012345 YES PART NO | Plants Man Other
012345 YES PART NO | Plants Man Other
012345 YES PART NO | Plants Man Other’

|
Does this review give an accurate indication of

If not, what other evidence do you have of stud




Teacher

| TALLYSHEET 4-3
ACTIVITY 4-7 (WORKSHEET 4-3)

\DIRECTIONS PAGE CONCEPTS PAGE PROBLEM SOLVING PAGE
dllowing Directions Plants Food Web | Mosquitoes Rabbit
Br rRatin .Score 1 2 3 4

B34as YES PART NO | Plants Man Other | A ABCD CD

|
0
o
I
w
£

YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO{ Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO ﬁlants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other

w v (¥ w w w w w w v w

YES PART NO | Plants Man Other

[¥2)

YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other
YES PART NO | Plants Man Other

N N N N N N N N O N N S S NN
BB op o oPp P oPoP oP oY P X OB PP P P P P P P
v ¢] w w v ¢] w v ¢] v ¢] (9] v ¢] v ¢] w v ¢] w v ¢] v+) w v ¢] w w os)
0O 0000000 a0aonon0on0o0oan0ao0o0aonao
U U U U U Ut oo ouuvuouuuouuuyuu oo uo
o O oD OP O oY O O oo oP PP op o or P PPy
o o o] o w w v+) w v ¢] v ¢] o w w v ¢] v ¢] v ¢] 9+ v ¢] v ¢] w
naoaoaaoa0ocaocaoaaocaoao0ao0ao0aQ0o00ananaonon
U U U U U b U uu v u o uuu o oo
T T T T T T T T Y
W W w w w W W W WwWwwWw wwwww Ww w w
OO0 a0o0o0ao0o0oo0o0o0o0o0ao0o0o0aanan
o lw) U_ o o o o lw) o o lw) o o o lw] lw] o lw) lw) (=)
I I L L . L e R R B I

v oo oottt »

YES PART NO | Plants Man Other

——— — o —— — —— — — — — — e a— — - e e -

review give an accurate indication of student learning? J YES J No

-kt other evidence do you have of student learning?

ERIC



STUDENT NUMBER
For each gquestion in :
Activity 4-16, circle
the letter that each
student marked.

TALLYSHEET 4-4

ACTIVITY 4-16 (WORKSHEET 4-6)

PROBLEM-SOLVING PAGE E

Milk in Refrigerator Wet and Warm | Unwrapped Sani

1 2 3

KEY ABCD ABCD ABCD
1. ABCD ABCD ABC
2. ABCD ABCD ABC
3. ABCD ABCD ABC
4. ABCD ABCD ABC
5. i ABCD ABCD ABC
6. ABCD ABCD ABC
7. ABCD ABCD ABC
8. ABCD ABCD ABC
9. ABCD ABCD ABC
10, ABCD ABCD ABC
11. ABCD ABCD ABC
12, ABCD ABCD ABC
13, ABCD ABCD ABC
14. ABCD ABCD ABC
15, ABCD ABCD ABC
16. . 5 CD ABCD ABC
17. ABCD ABCD ABC
1s. ABCD ABCD ABC
19. ABECD ABCD ABC
20, ABCD ABCD AB C-

GROUP TOTALS

Does this review give an accurate indication of studenﬁ?

If not, what other evidence do you have of student leafﬁ

—

— v ——— e 1]




Provided

ERIC.

]
|
|

& PROBLEM-SOLVING PAGE
Refrigerator | Wet and Warm Unwrapped Sandwich
1 2 3
ABCD ABCD ABCD
ABCD ABCD ABCD
A BCD ABCD ABCD
A BCD ABCD ABCD
A B C D ABCD ABCD
A B C D ABCD ABCD
ABCD ABCD ABCD
A BCD ABCD ABCD
RBCD ABCD ABCD
A°B C D ABCD ABCD
ABCD ABCD ABCD
ABCD ABCD ABCD
ABCD ABCD ABCD
BCD ABCD ABCD
A BCD ABCD ABCD
A B C D ‘ABCD ABCD
A B CD ABCD ABCD
.‘i‘.’BCD ABCD ABCD
\BCD ABCD ABCD
fE':_BCD ABCD ABCD
B C D ABCD ABCD

O YES

i NO

43



For each of the
questions in
Activity 4-19,
circle the letter
each student
marked.

KEY
STUDENT NUMBER

ol i e T o e T e T T e R
(G-I - I T B - A =)
. . . . . L] . . . .

20.

GROUP TOTALS

_ TALLYSHEET 4-5
ACTIVITY 4-19 (WORKSHEET 4-7)

FOLLOWING DIRECTIONS PAGE

Following Directioms

Cycle

Teacher Rating

Score

1

Microbes BEE]

012345

YES

PART

NO

B

e}
o

LS
=
1O

(- T N NV I T S
. . . . . . . . .

O O O O O O O O © O O O OO0 © o o o o o

E B T R R

S T T e S R S i = o R S Y P TR
BN N N N DD DD DN MDD RS DD DN DN NN DN
W W Wwwwwwwwwwwwwwwwww
(G ANV, TNV, IV, NG, BV, IV, B V. BN NENC, S, BNV, SV SRV S B SNV, S V. RV SV |

P O - B O R R T S R S B S B S A O

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

- A - A - - o >

[
O O O 0000000000000 anonaon
O 9 o 9 o g u v o oo oo o v gy o o uou oo o o
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> > > >
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O O O O O O O O 0O G OO0 0 0 a6 o0 g o 0o o060

I A O - - - -

Does this review give an accurate indication of stud;

If not, what other evidence do you have of student 1;




ACTIVIT

" TALLYSHEET 4-5
Y 4-19 (WORKSHEET 4-7)

AHPIRECTIONS PACE

CONCEPTS PAGE

Microbes Breathe

Bread

Score

2

3

Helpful Microbes
s 4

YES PART

NO

>
=
e}
o

A B

e}

AB

A

=]

c

D

PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
" PART
PART
PART
PART
PART
PART
PART
PART
PART
PART

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

L S S T T - - - - A
W W W WM W W W W E W E®E B ® ® m W
O 00000 0000000000000 a0n
U U U u ooy uuuv v uuu o oo uoo o

- - R R R - - - - - A
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TALLYSHEET 4-6

ACTIVITY 4-27 (WORKSHEET 4-9)

KEY
STUDENT NUMBER
For each guestion
in Activity 4-27,
circlie the letter
each student marked.

O 0O 3 0w NN
L]

e
- O
. .

12.
13.
‘14.
15.
16.
17.
18.
19.
20.

GROUP TOTALS

FOLLOWING DIRECTIONS PAGE

Following Directions

Teacher Ratin

Score

012345

YES

"PART

NO

O O 0O O O O O 0 O 0O 0O 0O 0 © 0 0 © O o O
L I T = B T e S e I = S B S R S Sy T R S R Wy
(I S R S SN CREN O CRE CRE R CIN CIE NI U R X RN SR SR SR X
W oW W WwwWwwwwwwwwwwwwwww
e e N Y N N Y O O O O O SO N
(922 V2 S - N R &4 S ¥ 2 N O S ¥ 2 I &1 S NN &1 S ¥ ; N ¥ 2 N ¥ N ¥ A, I, BN ¥ I ¥ B ¥ |

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

‘YES

YES
YES
YES
YES

PART
PART
PART
PART
PART
PART
PART

PART,

PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART
PART

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO
NO
NO
NO
NO
NO
NO

NO -

NO

1 TR VR VI VI VI VR "I "R "R "R TR N VIR "N TR VIR VR VR

—

Does this review give an

: E
If not, what other evidence do you have;

—

—

accurate




TALLYSHEET 4-6

fo not, what other evidence do you have of student learning?

ACTIVITY 4-27 (WORKSHEET 4-9)
FOLLOWING DIRECTIONS PAGE CONCEPTS PAGE
Following Directions Comic Book Garbage Problem | Microbes | Recycling
Teacher Rating Score 1 2 3 4 :
012345 YES PART NO ABCD ABCDEFG ABCD ABCD
012345 YES PART NO ABCD ABCDETFG ABCD ABCD
012345 YES PART NO ABCD ABCDETFG ABCD ABCD
012 345 YES PART NO ABCD ABCDEFG ABCOD ABCD
012345 YES PART NO A é CD ABCDETFG ABCD ABCD
012 345 YES PART NO ABCD ABCDETFG ABCD A BCD
012 1345 YES PART NO ABCD ABCDETFG ABCD A BCD
012345 YES PART NO ABCD ABCDETFG ABCD ABCD
012345 YES PART NO ABCD A{B CDEFG ABCD ABCD
012345 | YES PART NO ‘ABCD ABCDEFG ABCD| ABCD
012 345 YES PART NO ABCD ABCDETFG ABCD ABCD
‘012345 | YES PART NO ABCOD ABCDEFG ABCD| ABCD
012 345 YES PART NO ABCD ABCDETFG ABCD ABCD
012 345 YES PART NO ABCD ABCDEFG ABCD ABCD
012 3435 YES PART NO ABCD ABCDETFG ABCD A BCD
012345 YES PART NO ABCD ABCDETFG ABCD ABCD
012345 YES PART NO ABCD ABCDETFG ABCD ABCD
012345 YES PART NO ABCD ABCDETFG ABCD ABCD
012345 YES PART NO ABCD " ABCDEFG ABCD ABCD
012345 YES PART NO ABCD ABCDEFG ABCD ABCD
012345 YES PART NO ABCOD ABCDEFG ABCD ABCD
poes this review give an accurate indication of student understanding? O YES




TALLYSHEET 4~7

ACTIVITY 4-27 (WORKSHEET 4-~10)

CONCEPTS PAGE
Category 1
Recycling Use
KEY YES NO FINISHED [T
STUDENT NUMBER -
Category 1l: Circle YES for each 1. YES NO FINISHED { IN
student who included a recycling
use. Otherwise, circle NO. 2. YES NO FINISHED | IN
: 3. YES NO FINISHED
Category 2: Circle the appropri-
ate word to indicate whether each 4. YES NO FINISHED
student finished the story comple- 5, YES NO FINISHED | IN
i k.
tion tas 6. YES NO FINISHED | IN
Category 3: Circle the appropri- 7. YES NO FINISHED | IN
ate word to indicate the medium : - e
each student used. If you circle 8. YES  NO | FINISHED
OTHER, specify the medium used, 9, YES NO FINISHED
Interpretation and Recording in to. YES NO FINISHED _
the Student Record of Progress: 11. YES NO FINISHED ?‘
This activity assesses the stu- 12. YES NO FINISHED ﬂ
dent's understanding of the con- 13, YES NO FINISHED | IN
cept of recycling and his o 1a, YES NO .| FINISHED |I
reasoning ability in completing 3
a story. Students who did not 15, YES NO FINISHED { I
include § ;ecycllng u§e w1ll'need 16. YES NO . FINISHED :
many additional experiences in : .
completing stories in addition to 17, YES NOC FINISHED
extended exper%ence with the con- 18, YES NO FINISHED
cept of recycling, |
19, YES NO FINISHED |
Find the column marked Activity
; . INI
4-27, Recycling Use, on the 20 .YES NO F SHED

Concepts Page of the student

— GROUP TOTALS
Record of Progress. Circle YES U L —_—
if the student included a recycling
use, Otherwise, circle NO,

Does this review give an a

If not, what other evidenc




Teacher

CONCEPTS PAGE A
Category 1 Category 2 Category 3
Recycling Use Completion Medium Used
e YES NO FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER (SPECIFY)
;4NUMBER
- 1. YES NO FINISHED | INCCMPLETE WRITTEN | TAPE |OTHER
2. YES NO FINISHED | INCOMPLETE WRITTEN j TAPE |OTHER
3. YES NO FINISHED | INCOMPLETE WRITTEN | TAPE |OTHER
4, YES NO FINISHED | INCOMPLETE WRITTEN | TAPE |OTHER
5. Yr.e  NO FINISHED | INCOMPLETE WRITTEN | TAPE |OTHER
6. YES NO | FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER
7. YES NO FINISHED { INCOMPLETE WRITTEN | TAPE | OTHER
8. YES NO FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER
9. YES NO ' FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER
10. YES NO FINISHED { INCOMPLETE WRITTEN | TAPE [ OTHER
11. YES NO _FINISHED INCOMPLETE WRITTEN | TAPE | OTHER
12. YES NO FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER
13. YES NO FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER
14, YES NO FINISHED | INCOMPLETE WRITTEN | TAPE |OTHER
YES NO FINISHED' INCOMPLETE WRITTEN | TAPE | OTHER
YES ‘NO FINISHED { INCOMPLETE WRITTEN | TAPE | OTHER -
YES NO FINISHED [ INCOMPLETE WRITTEN | TAPE | OTHER
YES NO FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER
YES NO FINISHED | INCOMPLETE WRITTEN | TAPE | OTHER
YES NO FINISHED 'INCdMPLETE WRITTEN | TAPE | OTHER

Does this review give an accurate indication of student understanding? O YES OxNo

If not, what other evidence do you have of student learning?




Instructions for
scoring Worksheets
4-11, 4-12, 4-13,
and 4-14, and for
interpreting re-
sults are given in
Activity 4-28,

KEY
STUDENT NUMBER

Sow

19.
20.

GROUP TOTALS

ACTIVITY 4-28 (WORKSHEETS 4-11, 4-12, 4-13, and 4

TALLYSHEET 4-8

CONCEPTS PAGE

Compost Food Chains Long Journey | Focd Web
1 2 3 4

01 2 3 4 5| SNAKE GRASS OTHER YES NO YES NO
012 3 45 |SNAKE GRASS _______ YES NO YES NO
0123 4 5| SNAKE GRASS _______ YES NO YES NO
01 2 3 45| SNAKE GRASS ______ YES NO YES NO
01234 5]|SNAKE GRASS ______ YES NO YES NO
01234 5| SNAKE GRASS ___ YES NO YES NO
012 345 |SNAKE GRASS _______ YES NO YES NO
0123 45| SNAKE GRASS YES NO YES NO
012 3 45| SNAKE GRASS YES NO YES NO
01 2 34 5| SNAKE GRASS YES NG YES NO
01 2 3 4 5| SNAKE GRASS ___ __ YES NO YES NO
012 3 45 ) SNAKE GRASS YES NO YES NO
01 2 3 45 ] SNAKE GRASS ____ YES NO YES NO
01 23 4 5] SNAKE GRASS ___ __ YES NO YES NO
01l 2 3 4 5| SNAKE GRASS ____ YES "D YES NO
01 23 4 5] SNAKE GRASS ___ YES .0 YES NO
01 23 45| SNAKE GRASS ______ YES NO YES NO
01 23 45| SNAKE GRASS — ____ YES NO YES NO
012 3 4 5| SNAKE GRASS ______ YES NO YES NO
01 2 3 4 5| SNAKE GRASS ______ YES NO YﬁS NO
01 2 3 4 5| SNAKE GRASS _____ YES NO YES NO




Teacher

4
&

; TALLYSHEET 4-8
/ITY 4-28 (WORKSHEETS 4-11, 4-12, 4-13, and 4-14)
t

: CONCEPTS PAGE
food chains [Long Journey | Food Web | Interdependence | ° Decomposers Planting in Compost
? 2 3 4 5 6 7
i Nawue Function | Decomposed | Not Decomposed
KE GRASS OTHER YES NO YES NO ABCD YES NO YES NO 01234 012 34
EEGRASS — YES NO YES NO. ABCD' YES NO YES NO 01 234 012 34
tEGRASS — YES NO YES NO ABCD YES NO YES NO 01234 01l2 34
.E GRASS YES NO YES NO ABCD YES NO YES NO 01 2 3 4 012 34
lE GRASS _____ YES NO YES NO ABCD YES NO YES NO 01234 012 34
[E GRASS ______ YES NO YES NO ABCD YES NO YES NO 1l 234 012 34
’.E.GRASS — YES NO YES NO ABCD YES NO YES NO 01 234 012 34
i GRASS . _ YES NO YES NO ABCD YES NO YES NG 01234 012 34
[E GRASS _____ __ YES NO YES NO ABCD YES NO YES NO 01234 012 34
[ GRASS YES NO YES NO ABCD YES NO YES NO 01234 012 34
5 GRASS YES NO YES NO ABCD YES NO YESNO 01234 012 34
= GRASS YES NO YES NO ABCD YES NO YES NO 01l 234 012 34
— YES NO YES NO ABCD YES NO YES NO 012 3 4 012 34
—_— YES NO YES NO ABCD YES NO YES NO cl234 012 34
—_— YES NO YES NO ABCD YES NO YES NO 01234 012 34
——— YES NO YES NO ABCD YES NO YES NO 01234 012 34
—_— YES NO YES NO ABCD YES NO YES NO 01234 012 34
—_— ~YES NO 'YES NO ABCD YES NO YES NO 01234 012 34
—_— YES NO YES NO ABCD YES NO YESNC 01234 012 34
—_ YES NO Yﬁ:SNO ABCD YES NO YES NO 01 2 34 012 34
—_— YES NO YES NO ABCD YES NO YES NO 01234 012 34




ERIC

g

o
KEY
STUDENT NUMBER

o O O ® 3 o0 s W N
.

GROUP TOTALS

TALLYSHEET 4-8 (continued)
ACTIVITY 4-28 (WORKSHEETS 4-11, 4-12, 4-13,°

CONCEPTS PAGE

Things That | Wet and | Cool and | Baking Bread Food Garbage |
Breathe - Dry Warm Cycles ‘
8 9 10 11 12 13 ;
YES NO YES NO | YES NO ABCD YES NO[A BCDH
YES NO YES NO | YES NO ABCD YES NO|A B C D E
YES NO YES NO | YES NO ABCD YES NO|A BC D
YES NO YES NO | YES NO ABCD YES NO|A BC D f
YES NO YES NO | YES NO ABCD YES NO|A BC D E
YES NO |YES NO |YES NO ABCD YES NO |A BC D E
YES NO YES NO | YES NO ABCD YES NO|A B C D B
YES NO YES NO | YES NO ABCD YES NO |A BC D E
YES NO YES NO | YES NO ABCD YES NO|A BC D E
YES NO YES NO |YES NO ABCD YES NO|A BC D
YES NO YES NO | YES NO ABCD YES NO{A BC D E
YES NO |YES NO |YES NO ABCD YES NO |A BC D E
YES NO YES NO | YES NO ABCD YES NO|A BC D';
YES NO YES NO | YES NO ABCD YES NO|A BC D :
YES NO YES NO [ YES NO ABCD YES NO|A BC D E
YES NO YES NO | YES NO ABCD YES NO|A BC D E
YES NO YES NO | YES NO ABCD YES NO|A BC D f
YES NO YES NO | YES NO ABCOD YES NO|A B C D E
YES NO YES NO | YES NO ABCD YES NO|A BC D f
YES NO 'YES NO | YES NO ABCD YES NO|A BC D
YES NO YES NO | YES NO ABCD YES NO| A BC D E

Does this review give an accurate indication of student underst|

If not, what other evidence do you have of student learning?




Teacher

TALLYSHEET 4-8 (continued)
TIVITY 4-28 (WORKSHEETS 4-11, 4-12, 4-13, and 4-14)

i
§ CONCEPTS PAGE
| | Cool and | Baking Bread Food Garbage Decompose Recycle Less Garbage Recycling
- Warm Cycles Payoff Game
{ 10 11 12 13 14 15 16 17
) | YES NO ABCD YESNO|ABCDE|ABCDEF|(ABCDEF | ABCD ABCD
1 YES NO A BCD YES NO|ABCDE|ABCDEFI|ABCDETF A BCD A BCD
{ YES NO A BCD YESNO{ABCDE|ABCDEF|ABCDETF A BCD A BCD
YES NO A BCD YES NO|ABCDE|ABCDEF|ABCDETF ABCD A BCD
YES NO A BCD YES NO|ABCDE|ABCDEF|ABCDETF A BCD ABCD
YES NO A BCD YES NO|ABCDE|ABCDEF|ABCDETF A BCD A BCD
YES NO A BCD YES NO|ABCDE|ABCDEF|ABCDETF A BCD A BCD
YES NO A BCD YESNO|ABCDE|ABCDEF|ABCDETF A BCD ABCD
YES NO A BCD YES NO A BCDE|ABCDEF|ABCDETF A BCD A BCD
% YES NO A BCD YES NO|ABCDE|ABCDEF|{ABCDETF A BCD ABCD
: YES 'NO A BCD YES NO|ABCDE|ABCDEF|ABCDETF A BCD A BCD
| YES NO A BCD YES NO|ABCDEJABCDETF|ABCDETF A BCD ABCD
YES NO A BCD YES NO|ABCDE}|ABCDEF|ABCDETF A BCD A BCD
YES NO A BCD YES NO|ABCDE|ABCDEF|ABCDETF A BCD ABCD
; YES NO A BCD YES NO|ABCDE}|ABCDEF|ABCDETF A BCD A BCD
f YES NO A BCD iYES NO|ABCDE|ABCDEF|ABCDETF A BCD A BCD
; YES NO A BCD YES NO|A BCDE A BCDEF|ABCDETF A BCD A BCD
; YES NO A BCD YESNO|ABCDE{ABCDEF|{ABCDETF A BCD ABCD
| ves no ABCD YES NO|ABCDE|ABCDEF|ABCDEF ABCD ABCD
YES NO ABCD YES NO|ABCDE|(ABCDEF|{ABCDETF A BCD ABCD
YES NO A BCD YES NOJ]ABCDE|(ABCDEF|ABCDETF A BCD ABCD
f,én ?ccurate indication of student understanding? OYES ONO
(S

[I{l(:do you have of student learning?
T




e and my*
Environment

UNIT IV. TRANSFER AND CYCLING OF
MATERIALS IN MY ENVIRONMENT

UNIT IV OVERVIEW

The focus of Unit IV is on the interdependency that exists between

man and his environment, and the degree to which man is capable of
affecting the quality of his environment. Related activities treat
sequentially the flow of energy through living things, the cyclical
nature of materials, man's place in the recycling of resources, and
how man can facilitate the natural cyclic system maintained by the
environment.

The first core of activities attempts to develop the concept of
transferring energy and matter through environmental systems (food
chains, food webs). Its intent is to create a foundation or frame
of reference for the student so he can relate latei concepts to the
finite quantity of his environmental resources,

The second core of activities concentrates on those concepts
required for the student to understand the processes of decomposition
as they occur in nature and as they can be affected by man's contri-

. bution to the environmental system. How can man act to facilitate ox
inhibit the decomposition processes? ‘

The third core of activities is directed toward illuminating the
" effects that man can have on his environment through the materials
 that are made by him, used by him, and eventually disposed of by him.
i Concepts are developed to depict the importance of managing man's

. waste. Emphasis is placed on understanding the decomposition of non-
. biodegradable and biodegradable materials, and how these are related
' to the need to recycle certain components of the environment.

John Muir once sai#
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we run out of most of t
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UNIT IV RATIONALE

John Muir once said, "when we try to pick out anything by itself,
we find it hitched to everything else in the universe,"

The earth is finite in =ize and material resources. Why then don't
we run out of most of these resources?

Unit IV attempts to answer the question and to amplify the state-
ment of interactions and interdependencies. The transfer of food energy
along food chains is reconsidered, and the interlocking of these chains
into more complex food webs is elaborated. Materials flow through the
environment like energy. In contrast to energy, however, materials are
continually cycled, or reused. A significant agent in all these cycling
relationships is the large group of organisms classified under the head-
ing of decomposers. Without the decomposers, cycling through the living
community would soon cease to exist. Thus, a primary emphasis is placed
on the role (both helpful and harmful) of decomposer organisms in the
environment. Ways are suggested whereby the student can act on his
environment through composting and other such activities. The unit
contributes to the development of a success syndrome through continued
practice in inquiry and problem-solving skills. It attempts to open up
for the student new avenues of interest in the world around him.
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Me and my-

UNIT IV.

Environment CORE A.

TRANSFER AND CYCLING OF
MATERIALS IN MY ENVIRONMENT

THE FOOD CHAIN GAME REVISITED

4.

5.

Q

AIMS FOR ME AND MY ENVIRONMENT

DEVELOPMENT IN EACH CHILD OF A SENSE OF IDENTITY AS A
PERSON WHO HAS SOME DEGREE OF CONTROL OVER AND CAN ACT
ON HIS ENVIRONMENT. This will lead to a degree of
self-determination based on a rational coping with
situations rather than on a passive compliance or an
impulsive response to problems.

DEVELOPMENT IN EACH CHILD OF A SUCCESS SYNDROME.

More than anything else, each activity is intended

to be a success experience for each child. It is

the teacher's responsibility -- almost obligation --
to see that each child succeeds at a level that is
challenging to his abilities and that preserves his
self-respect. It is a further responsibility of the
teacher to point out his achievement. The students

as a group should help each individual fit what he

has done into a pattern of accomplishment.

DEVELOPMENT IN EACH CHILD OF AN INTEREST THAT COULD
BECOME A HOBBY OR AVOCATION OVER A LIFETIME (through
an exposure to an array of experiences in science).

It is hoped that many children will find some area --
perhaps drowing plants, caring for animals, identi-
fying flowers, collecting things, or simply enjoying
outings into the country -- that they feel strongly
about and can develop some competence or knowledge

in. This would provide a means of self-expression,
and (perhaps) allow some degree of sharing or involve-
ment with others.

DEVELOPMENT IN EACH CHILD OF A SENSE OF RELATIONSHIP
AND EMPATHY WITH OTHER LIVING THINGS. It is hoped
that this will lead to a positive regard and caring
about what affects them as individuals and as a group,
because what affects them affects the community of man.
DEVELOPMENT IN EACH CHILD OF AN UNDERSTANDING OF
ENVIRONMENTAL CONDITIONS that will lead to a sense of
responsibility for the environment and actlons that

[:RJ!: protect or improve it.
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UNIT IV.
e and my"

Environment
CORE A.

TRANSFER AND CYCLING OF
MATERIALS IN MY ENVIRONMENT

THE FOOD CHAIN GAME REVISITED

CORE A RATIONALE

Organisms interact with each other, and with the environment, in a
variety of ways. Lif is entirely dependent upon these interactions.
The influences of one life form upon another are often very subtle, but
man and his ability to succeed as a life form are controlled by these
interactions. Because of man's ability to alter the environment, and
because of his tendency to make a more dramatic impact on it, what may
appear to be a simple, straightforward action can have a major, long-
range impact on the very interactions man is dependent on. It is
important for students to understand this concept. This core lays a
'~ foundation for a more thorough treatment of it later on in Unit V by
reviewing energy flow and materials cycling in man's environment.

" other.
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CORE A. THE FOOD CHAIN GAME REVISITED

BSCS
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BACKGROUND INFORMATION FOR THE TEACHER

A food chain is a series of organisms that interact by eating each
other. One living thing is eaten by another, which in turn is utilized
by still another living thing for food, and so forth. Each living
thing gets its life-sustaining energy from the one previous to it in the
chain. All chains start (or end, depending upon your viewpoint) with
the green plant. Th.s most fundamental cog of 1life produces food for
all other organisms by locking the sun's energy into usable sugar and
starch compounds. It is the plant that originally has drawn waterborne
elements and substances from the soil and started them on their odyssey
through the living world. A growing corn plant uses the sun's energy
to manufacture food. The energy which originally came from the sun is
now stored temporarily in a karnel of corn. The energy and food material
is then passed on to the chicken that eats the corn, and then on to the
person who eats the chicken. 'But few organisms depend solely upon one
other organism for food. Man acquires material for growth and energy for
movement directly from plants, as well as from other animals. These
plants, and animals supply food to other organisms as well, One food
chain is connected to many others; hence the interdependency and transfer
cannot be viewed as a straight line, but must be seen as a highly complex
and interconnecting relationship. Thus it is that the flow of materials
and energy is presented in the ccntext of the food web.
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"UNIT v,
Me and my" CORE . PLANNING GUIDE

Environment NOTE: Some activities ({ndicated in italics and an B in t
be prepared several days or weeks in advance. Use
a teaching and preparation schedule. All supplies né

Activity Number, Page, . Check List of SUpp‘ieS Needed
T

Tentative Teaching Time

Materials You Furnish Materials in Supply Kit (ItaliCéj

1

Any soft dr
Sandwich baJ

4 -

4-0, Making Compost Equal-arm balance Cne
35 mm Slide projector
Bottle caps

4 Plastic bags

Pieces of glass Approximate]
Days needed: 1 Pieces of plastic Approximatel
bleach,

Potting soil or peat moss
Scil from lawn or garden
Organic matter

Enough to f
Enough to f}
Dried 1eave1

grapefrui

Large spoon to stir compost Four 3
sSlide 4-0 Worksheet &4

Worksheet 4-0 Compost pil{

4 Plastic sweater boxes :

with lids 10 x 14 X 5

e e —— — —— —— — T — —— — — ————— . — ————————— i — —— — - ——— . — ——— . ——




PLANNING GUIDE

jvities ({ndicated in italics and an B in the margin) mst L ,'(Zl’“
Fed several days or weeks in advance. Use this summary as - '
g and preparation schedule. All supplies needed are listed. BSCS

Supplies Needed

| Materials in Supply Kit

Notes and Suggestions to Teacher
(Italics and Anvrow Indicate Advance Preparation Directions)

Equai-arm balance

Slide 4-0

Worksheet 4-0

4 Plastic sweater boxes
with lids

Cne

Any soft drink bottle caps, need at least four

Sandwich bags

Approximately 2 X 2 inches, from any glass source

Approximately 2 X 2 inches, from plastic bottles such as
bleach, ammonia, etc.

Enough to fill the two sweater boxes

Enough to fill the two sweater boxes

Dried leaves, grass clippings, potato peelings, orange and

grapefruit rinds, pieces of carrots, apples, bananas, etc.
Four

Worksheet 4-0
Compost pile daily record

10 X 14 X 5 inches, four per class
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e and my"
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UNIT 1v.
CORE A,

NOTE :

Some activities [({ndicated in {talics and an ’,:’: j

be prepared several days or weeks in advance. US

a teaching and preparation schedule.

All supplie;

Activity Number, Page,
Tentative Teaching Time

Check List of Supplies Needed

Materials You Furnish

Materials in Supply Kit

(Ttad

4-1, The Food Chain

Game Revisited

Days needed: 2

35 mm Slide projector

Plant and animal flash cards
Food Chain Game cards

Slide 4-1

Worksheet 4-1

Slide 4-2

by

Two decks
Four decH
Chain-1lir
Missing !
Workshee

S DRy = ) o e %

Journey through a
Food Chain

Days needed: l;2

35 mm Slide projector

Flash cards:.

Hawk

Cow

Mosquito

Snake

Man

Grass

Frog
Energy symbol card
Food symbol card
Water symbol card
Worksheet 4-2
Slide 4-3

(See ‘Ac

4-3, The Long Journey

Days needed: 1
\, | :
ERIC—

|
L
|
I
|
|
!
|
|
|
l
|
1
|
|
}
1
1
|
|
|
|
|
|
i
|
l
|
|
|
|
|
|
|
|
|
|
|
|
1
t
|
{
|
1
1
|
|
|
|
|

Booklet, The Long Journey

IToxt Provided by ERI




PLANNING GUIDE

ga,ctivicies (indicated in italics and an M in the margin) must

Use this summary as

(épared several days or weeks in advance.
ﬂphing and preparation schedule. All supplies needed are listed.

BSCS

Notes and Suggestions to Teacher
(Ttalics and Anrow Indicate Advance Preparation Directions)

Plant and animal flash cards
Foocd Chain Game cards

Slide 4-1

Worksheet 4-1

Slide 4-2

Two decks per class

Four decks per class
Chain-link pictures of animals
Missing links

Worksheet 4-1, Missing links

Flash cards:’
Hawk

Cow

Mosquito

Snake

Man

Grass

Frog

Energy symbeol card
Food symbol card
Water symbol card
Worksheet 4-2
Slide 4-3

Order film, Garbage, for Activity 4-20.
(See Activity for details.)

One per class

One per class

One per class

Clues to Success — Food Chain

Worksheet 4-2,Clues to Success - Food Chain

' Booklet, The Long Journey

One per student




e and my"
Environment

[

UNIT Iv.
CORE a.

PLANNING GUIDE

NOTE: Some activities {{ndicated 4in itolics and an M in
be prepared several days or weeks in advance. Use,
a teaching and preparation schedule. Aall supplies:ir

Activi ty Number, Page,

Check List of Supplies Needed

Tentative Teaching Time Materials You Furnish I  Materials in Supply Kit (Italicﬂ
. .
4-4. Food Webs varn : Six to eighf
Scissors | One pair pe:
Masking tape : . One roll, Hi
Days needed: 1 ; Food Chain Game flash cards | One deck pe
l .
1
(
4=-5, Tood Webs in My Clipboard : For teacher|
Community 3 X 5 inch cards i
Yarn, string or masking tapel
Days needed:; 3 Tallysheet 4-~2 For teacher

Food Webs in
Other Places

Days needed: 1

:
§

’

35 mm Slide projector 1
Fish in pond

Slide 4-4

Slide 4-5 Alligator in
Sslide 4-6 Elk in mound
Slide 4-7 Buffalo on g
Slide 4-8 Constrictor;;
Slide 4-9 d

Lion on veld

Clues to success

I Days needed; 2

35 mm Slide projector

Many magazines with plaut
and animal pictures

Scissors

Butcher paper

Large felt pens or crayons

Paste or tape

Worksheet 4-3

. D S —— — —— o e S —— - — A G W S A e —— —




PLANNING GUIDE

vities (indicated in italics and an M in the margin) must ' w(;h”
d several days or weeks in advance. Use this summary as _
j and preparation schedule. All supplies needed are listed. BSCS

upplies Needed Notes and Suggestions to Teacher
Materials in Supply Kit (1talics and Arnow Indicate Advance Preparation Directions)

Six to eight balls of different colors, one color per team
One pair per team (include some left-handed ones)

One roll, Hook Velcro may also be used

- Food Chain Game flash cards| One deck per class

For teacher use

fTallysheet 4-2 For teacher use

4 Fish in pond

5 Alligator in Everglades
-6 Elk in mountain meadow
7 Buffalo on grassland

8 Constrictor in desert
9 Lion on veldt

Collect magazines well in advance, several for each student
One pair per student

One piece per student

‘ One per student

j Some for each student

Worksheet 4-3 Review of Success

|




UNIT 1v.
CORE . PLANNING GUIDE

\°r ~* Me and my" . |
\ Enwronment NOTE: Some activities ({ndicated in italics and an M
be prepared several days or weeks in advance. Us
a teaching and preparation schedule. All supplie

Activity Number, Page, Check List of Supplies Needed

Tentative Teaching Time Materials You Furnish I Materials in Supply Kit (It
v

4-7. Clues to Success : Slide 4-10 Question

{(continued)} I Sslide 4-11 Question

: Slide 4-12 Question
: Slide 4-13 Question
| ‘
i




PLANNING GUIDE

activities [indicated in italics and an M in the marg{n) must
fepared several days or weeks in advance.

pching and preparation schedule.

Use this summary as

All supplies needed are listed.

il

— e

BSCS

of Supplies Needed

Materials in Supply Kit

Notes and Suggestions to Teacher

(Italics and Arrow Indicate Advance Preparation Directions)

Slide 4-10
Slide 4-11
Slide 4-12
Slide 4-13

Question
Question
Question
Question

S W N -

- -

-~ 0~

Clues to Success
Clues to Success
Clues to Success
Clues to Success

Provided by ERIC.




Me and my"
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Plastic sweater boxes with 1lids,
4 approximately 10 X 14 X 5
inches
Worksheet 4-0
slide 4-0
Wire, 6 inches long
Equal-arm balance
" *Bottle caps, 4
*Plastic sandwich bags, 4

*Not furnished in materials kit

ERIC

\(continued on next page)

FOCUS FOR THIS ACTIVITY

INQUIRY SKILLS:
Observing, Describing, Comparing, Speculating

PROBLEM=-SOLVING SKILLS ¢
Experimenting, Recording Data

PRACTICAL APPLICATION:
Learning Gardening Skills, Practice in
Writing Skills, Following Directions,
Value of Natural Fertilizers

Activity 4-0. Making Compost

In this activity students will set up compost piles that
will be used in later activities (4-10, 4-11, and 4-12)
to demonstrate decomposition by microbes. Since the
decomposition ig a relatively slow process, the compost
riles must be started at the beginning of the unit, so
they will be ready to use as fertilized soil by
Activity 4-11.

Teacher Preparation:

1. This activity involves setting up compost piles,
watching them for several weeks, and recording
changes in the compost. It will be necessary to
take time at the beginning of your class period
every week or so to observe the compost piles.

2. Collect the necessary materials and have them on
a table in the classroom,

wll Toxt Provided by ERIC
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‘necessary materials and have them on
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UNIT IV, TRANSFER AND CYCLING

OF MATERIALS IN E;S;(:E;

My ENVIRONMENT

ACTIVITY 4-0. MAKING COMPOST

During this activity, each student should:

--participate in setting up a compost pile

--speculate what will happen to the garbage in
the compost pile

--cbserve and record changes in the compost pile.
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ACTIVITY / MATERIALS
4-0

TEACHING STRATEGIES

*pPieces of plastic approximately
2 X 2 inches
*pPieces of glass approximately
2 X 2 inches
*Other items of students' choice
*Potting soil or peat moss
*Soil from lawn or garden
*Organic matter such as:
Potato peelings
Leaves
Orange and grapefruit rinds
Grass clippings
Coffee grounds
Pieces of apple, banana,
carrots, etc.
*35 mm Slide projector
*4 Large spoons

Worksheet 4-0

-

*Not furnished in materials kit

Begin by saying:

TODAY WE ARE GOING TO BEGIN AN EXPERIMENT TO
FIND OUT WHAT HAPPENS TO GARBAGE.

WHAT WOULD HAPPEN TO YOUR GARBAGE IF IT WAS
JUST LEFT IN THE YARD AND NOT COLLECTED?

WHERE WOULD YOU PUT SOMETHING IF YOU WANTED
IT TO ROT QUICKLY?

THINGS CAN ROT IN SOIL. WHY DO YOU SUPPOSE
50IL MIGHT BE A GOOD PLACE FOR THINGS TO ROT?

Now introduce the term "compcst." Write the texrm on th
chalkboard. Explain that a compost pile is where
gardeners put grass clippings and similar plant garbage
to rot.

Distribute Worksheet 4-0 to each student. Have student
name each item that is to be added to the compost piles
(sweater boxes), along with a brief description of its
present condition, and list these on the chalkboard.
When the list is complete, have each student copy it in
the space at the bottom of the worksheet,

Use soil from your area in three of the boxes. Potting
soil could be used in the fourth box as a comparison,
Set up the compost piles in the manner illustrated in
Diagram 4-0,

l. Place about one-~half inch of soil in each sweater
box.




"TEACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS

AREYGOING TO BEGIN AN EXPERIMENT TO
WHAT HAPPENS TO GARBAGE.

gD HAPPEN TO YOUR GARBAGE IF IT WAS
IN THE YARD AND NOT COLLECTED?

ULD YOU PUT SOMETHING IF YOU WANTED
QUICKLY? :

BAN ROT IN SOIL. WHY DO YOU SUPPOSE
ﬂ T BE A GOOD PLACE FOR THINGS TO ROT?

B the term "compost." Write the term on the
grxplain that a compost pile is where
¥ grass .clippings and similar plant garbage

grksheet 4-0 to each student. Have students
that is to be added to the compost piles
=), along with a brief description of its
kion, and list these on the chalkboard.

is complete, have each student copy it in
the bottom of the worksheet.

your area in three 'of the boxes. Potting

used in the fourth box as a comparison.
Enpost piles in the manner illustrated in

bout one-half inch of soil in each sweater

Students should:

——réspond, "Rot," "Get smelly," "Go icky," "Pile

up," etc.

--guess, "In the ground," "Bury it," "Don't know."

--speculate on why soil would be a good place

things to rot and give possible explanations such

as, "Worms live there," "It's dirty," "It's
damp, " etc.

for

R A i70x provided by ERic:




MATERIALS | TEACHING STRATEGIES

Diagram 4-0 2. Add a layer of organic matter on top of the soil.

Plast swastsr box The organic layer should consist of such things
as fruit peelings, grass and leaves, potato
peelings, etc. Avoid adding large pieces since
they will take longer to decompose. Odor will
be minimized if the organic matter added consists
primarily of vegetable remains, avoiding animal
proteins as much as possible. The compost still
will get smelly!

3. Ad4d another one-half inch layer of soil.

4., Continue this pattern until the boxes are about
two-thirds full. Be sure that the boxes contain
about half soil and half organic matter.

5. In the various layers of organic matter, have
students place the bottle cap, plastic bag,
piece of plastic, piece of glass, bits of
paper, and other similar items students wish
to bring to class.

Divide the class into four teams and proceed to set up
the compost piles. Work slowly, explaining what to do
at each step. As each item is put in the box, help
focus attention by asking questions such as:

WHAT COLCR IS (item)?

HOW DOES THE (item) FEEL?

f HOW DOES THE (item) SMELL?

j Have at least one student weigh a piece of organic

matter (orange peel) which will likely undergo

decomposition, and an object (glass} which will not.

; Use the balance and weighing techniques first learned

\\ in Unit I to weigh a piece of orange peel about the
E

'RJ}:‘ size of a fifty-cent piece.




TEACHING STRATEGIES

ACTIVITY

ANTICIPATED STUDENT BEHAVIORS \
4-0
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Students should:

—-—-respond appropriately.
—-—-respond appropriately.

——respond appropriately.
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ACTIVITY
4-0

/ MATERIALS

TEACHING STRATEGIES

Va

Attach a piece of wire to the peel so the wire sticks
out of the compost to mark the peel's location.
Similarly, weigh and attach a wire to a piece of
{(glass). Record the initial weights. Reweigh them
every few weeks and compare any changes in weight,

When all the contents have been added and mixed well,
sprinkle enough water into the mixture to make the
contents damp, but not muddy. Continue to add moisture
to the boxes as needed periodically. After the contents
are in the boxes, place a 1lid on each box and store

them in a dark, warm place in your room. You can store
the boxes in another place if they are too offensive for
your room. If you live in a warm area, they can be )
stored and/or opened out-of~doors. Use your discretion
here.

To terminate this set-up portion of the activity, ask
students to make some predictions about what is going tc
happen by asking:

DO YOU SUPPOSE THIS PILE OF STUFF IS GOING TO
CHANGE? HOW?

WHAT DO YOU THINK WILL HAPPEN TO THE (item)?

Repeat this question for all the objects you have
placed in the compost pile.




TEACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS \

e of wire to the peel so the wire sticks
post to-'mark the peel's location. ’
#igh and attach a wire to a piece of

prd the initial weights. Reweigh them
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g compost pile. '

ACOEPT ALL

ANSWERS

Students should: , ) - \‘

—--make their predictions of expected changes in
the compost.

--make their predictions of expected changes in

a specific item,

--make predictions for all the objécts in the
compost piles.




ACTIVITY -

4-0

/ MATERIALS

TEACHING STRATEGIES

Attach a piece of wire to the peel so the wire sticks
out of the compost to mark the peel's location,
Similarly, weigh and attach a wire to a piece of
(glass). Record the initial weights. Reweigh them
every few weeks and compare any changes in weight.

When- all the contents have been added and mixed well,
sprinkle enough water into the mixture to make the
contents damp, but not muddy. Continue to add moisture
to the boxes as needed periodically. After the contents
are in the boxes, place a lid on each box and store

them in a dark, warm place in your room, YOu can store
the boxes in another place if they are too offensive for;
your room, If you live in a warm area, they can be
stored and/or opened out-of-doors. Use your discretion
here.

To terminate this set~-up portion of the activity, ask
students to make some predictions abuut what is going to}
happen by asking:

DO YOU SUPPOSE THIS PILE OF STUFF IS GOING TO
CHANGE? HOW?

WHAT DO YOU THINK WILL HAPPEN TO THE (item)?

Repeat this question for all the objects you have
placed in the compost pile.
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gg‘of wire to the peel so the wire sticks
bmpost to mark the peel's location.

2igh and attach a wire i.0 a piece of
Ebrd the initial weights. Reweigh them
jks and compare any changes in weight,
:contents have been added and mixed well,
hgh water into the mixture to make the

bxes, place a 1lid on each box and store

{f you live in a warxm area, they can be

i
f;ng:

EiPPOSE THIS PILE CF STUFF IS GOING TO
"HOW?

ue tion for all the objects you have
! compost pil-.

b, but not muddy. Continue to add moisture
‘as needed periodically. After the contents

fk, warm place in your room. - You can store
génother place if they are too offensive for

. opened out-of-doors. Use your discretion

iake some predictions about what is going to

Students should:

--make their predictions of expected changes in
the | compost.

--make their predictions of expected changes in

‘a specific item.

--make predictions for all the objects in the
compost piles.

EPT ALL
ANSWERS
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[-Slide 4-0

Project Slide 4-0 (Worksheet 4-0) and explain how the
worksheet will be used to record any changes in the
compost from day to day. Take about five minutes at
the beginning of your class period once every week to
stir up the compost and allow students to observe it.
They should observe changes in color, texture, size,
and odor of all the things added to the soil. Assist
students in finding words to describe what they see,
but do not tell them what is happening. Help them to
¢Xpress their cbservations by writing on the chalkboard
the descriptive terms they suggest or others they may
need. Keep the list brief and concise, eliminating
similar or inappropriate terms.  Once the description
for that day has been agreed on, have the students copy
the description on their worksheets.

Certain components in the compost piles will change
noticeably between observations, and others will

change wvery little. Individual pieces of organic
mater:al will eventually lose their identity. These
changes will be noted and discussed further by students
in Activities 4-10, 4-11, and 4-12. GOver the observa-
tion period, work with your students' ability to
observe, remember, compare, and record their findings.
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) (Worksheet 4-0) and explain how the

| used to record any changes in the

to day. Take about five minutes at
your class period once every week to
st and allow students to observe it,
Ve changes in color, texture, size,

e things added to the soil. Assist

g words to describe what they see,

em what is happening. Help them to
ervations by writing on the chalkboard
rms they suggest or others they may
ist brief and concise, eliminating
priate terms. Once the description
en agreed on, have the students copy
their worksheets,

in the compost piles will change
observations, and others will

e. Individual pieces of organic
ntually lose their identity. These
pted and discussed further by students
, 4-11, and 4-12, Over the okserva-
'with your students' ability to

, compare, and record their findings.

Upon completion of this activity, each student
should, as a miminum:

—-have participated in making a compost pile
--have written weekly observations of the compost
on Worksheet 4-0.

4-0
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e and my"
Environment

FOCUS FOR TH1S ACTIVITY

CONTENT:

Unit Goals for the Student:

1.

5.

Develop an understanding of the flow
of energy through the living world. -

Comprehend the role of man as an
integral part of nature not apart
from nature,

Core A Cbjectives for the Student:

1.

Reconstruct the transfer of energy,
food, and water through environmental
systems,

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.

ENVIRONMENTAL THEME:
Interrelationships of Environmental Components,
Flow of Energy

INQUIRY SKILLS:
Identifying, Associating

PROBLEM~SOLVING SKILLS:
Discussion and Treatment of Group Data,
Explaining, Defending, Answering Why Questions

PRACTICAL APPLICATION:
Working in Groups, Following Directions




CTIVITY

pals for the Student:
p Develop an understanding of the flow
of energy through the living world.

b Comprehend the role of man as an
integral part of nature not apart
from nature.

Objectives for the Student:
b Reconstruct the transfer of energy,

food, and water through environmental
systems.

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.

THEME:

lationships of Environmental Components,
Energy

‘S:
ying, Associating

ING SKILLS:
ion and Treatment of Group Data,
“ing, Defending, Answering Why Questions

LICATION:
in Groups, Following Directions

UNIT IV,

CORE A.

ACTIVITY 4-1,

TRANSFER AND CYCLING
OF MATERIALS IN
MY ENVIRONMENT

ENERGY AND
MATERIAL TRANSFER

THE FOOD CHAIN
GAME REVISITED

BSCS
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ACTIVITY f MATERIALS
4-1

\

ERIC

Toxt

TEACHING STRATEGIES

2 Decks of plant and animal
flash cards

4 Decks of Food Chain Game
cards

Worksheet 4-1

Slide 4-1

Slide 4-2

*35 mm Slide projector

W t furnished in materials kit

Activity 4~-1. The Food Chain Game Revisited

This activity will give the students an opportunity to
review the concepts assoctiated with building food
chains. Students will build food chaine and trace
energy flow along the chain. Emphasis will be placed
on the concept that all food for animals (including
man) comes from plants.

Teacher Preparation:

1. Have available ample table space for four groups
to play the card game.

2. This activity, because of its length, is divided
into Part I and Part II. The first part intro-
duces the concept of food chains, stressing that
they end in a plant. The second part of the
activity consists of a game that gives the
students an opportunity to build food chains.

Some students may remember this game from their exper-

ience with it in Unit III. Capitalize on the awareness

of such students by placing one of them in each group
of students taking part in this activity. They may
act as catalysts in initiating discussion., Ask the
experienced students, also, to teach new students.
part I.

Hold up the deck of flash cards and say:

HOW MANY OF YOU REMEMBER PLAYING THIS SCIENCE
GAME?

WHAT DID WE LEARN FROM THE GAME?

rovided by ERI

Pty
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» The Food Chain Game Revisited During this activity, each student should:
f will give the students an opportunity to --successfully rlay the Food Chain Game
meepts associated with building food --defend a food chain sequence

lents will build food chains and trace --complete Worksheet 4-1.

glong the chain. Emphasis will be placed
bt that all food for animals (inecluding
rom plants.

sration:

jailable ample table space for four groups
] the card game.

tivity, because of its length, is divided
jrt I and Part II. The first part intro-
the concept of food chains, stressing that
)d in a plant. The second part of the

by consists of a game that gives the

s an opportunity to build food chains.

| may remember this game from their exper-
in Unit III. Capitalize on the awareness
Ints by placing one of them in each group
aking part in this activity. They may
sts in initiating discussion. Ask the
tudents, also, to teach new students.

Students should:

Lck of flash cards and say:

i OF YOU REMEMBER PLAYING THIS SCIENCE

--indicate whether or not they recall the game.

WE LEARN FROM THE GAME? --recall the game and respond:

"We learned what a food chain is.”

"A food chain is some animals that eat other
animals," .

"All food in a food chain starts with plants."
"We learned who ate who."
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To reinforce this idea, continue by saying:

ONE THING WE DID IN THIS GAME WAS DECIDE WHAT
ANIMALS EAT.

(Student's name), FIND THE CARD THAT PICTURES
A HAWK.

Select a student to fasten the carxrd to the chalkboard
with tape, or set the card on the left side of the chalk
tray. . : '

(Student's name), FIND A CARD THAT PICTURES
WHAT THE  HAWK MIGHT EAT.

Say:
HAWKS EAT AND OTHER THINGS.

Have the student fasten or set up the picture to the
right of the hawk.

(Student's name), DRAW AN ARROW FROM THE HAWK
TO THE - TO SHOW THAT A -HAWK EATS A

Continue to build a food chain by saying:

NOW WHAT DO YOU THINK (prey) EAT?

The hawk, since it eats another animal, is called a
predator. Any animal eaten by another is referred to
as the prey. Do not expect students to use these
terms if they are not familiar with them. '

Aruntoxt provided by Eic
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Students should:
? idea, continue by saying:

® DID IN THIS GAME WAS DECIDE WHAT

Bime), PIND THE CARD THAT PICTURES
~-~select the hawk card.

ko fasten the card to the chalkboard
% the card on the left side of the chalk

bme) , FIND A CARD THAT PICTURES ) :
MIGHT EAT. ‘ ~-~select a card depicting a frog, snake, chicken,
mouse, rabbit, or bird. :

AND OTHER THINGS.

Fasten or set up the picture to the

hme) , DRAW AN ARROW FROM THE HAWK
TO SHOW THAT A HAWK EATS A . - ]
' --draw an arrow pointing from the hawk to the prey.

a food chain by saying:
JOU THINK (Eiey) EAT? ~-~select appropriate food of the prey, place it
: ' to the right of the first two cards, and draw
_ar arrow between the two.

' eats another animal, is called a
mal eaten by another is. referréd to
ot expect students to use these
not familiar with them.
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On the back of each flash card is listed the food
normally eaten by the animal., Certain animals, of
course, may on occasion eat food other than listed.

If this issue arises, simply explain that exceptions

in the listed eating habits may occur, but for purposes
of the game only the listed foods will be used.

Continue until you have completed a logical food
chain down to the plant source. Some possibie
examples follow:
HAWK — SNAKE ~— MOUSE —+ GRASSHOPPER —— GRASS
HAWK ~— MOUSE —— GRAIN
HAWK —~= FROG — MOSQUITO —+ MAN ~— COW —= GRASS
HAWK — SONG BIRD —+ WORM — LEAF
Project-slide 4~1-and say:
NOTICE THAT WE HAVE SEVERAL ANIMALS THAT EAT
OTHER ANIMALS FOR FOOD. SINCE EACH EATS THE
ONE NEXT TO IT WE CAN THINK OF THEM AS BEING

LINKED TOGETHER.

Point to the hawk and frog and say:

WHY IS THE HAWK LINKED TO THE FROG?
If the desired response is not given, ask:
WHAT DO HAWKS EAT?

Point to the mosquito and say:

- \\ o ' ' © WHAT IS THE FROG LINKED TO?
Q. WHY?
ERIC__ !

I~ o
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Certain animals, of

1 occasion eat food other than listed.
arises, simply explain that exceptions
lleating habits may occur, but for purposes
nly the listed foods will be used.

;-you have completed a logical food '
{the plant source. Some possible

OUSE —= GRAIN

;Roc — MOSQUITO —= MAN —e COW ——+ GRASS

ONG BIRD ——s WORM —s LEAF
j4-1 and say:

IAT WE HAVE SEVERAL ANIMALS THAT EAT
IMALS FOR FOOD. SINCE EACH EATS THE
ITO 'IT WE CAN THINK OF THEM AS BEING
DGETHER.

Students should:

-~respond, "for food."

~~respond, "Frogs," "Snakes," "Mice."

-~respond, "Mosquito."

~~reply, "Because it likes them," "It eats bugs,"

"For food."
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Continue in a similar manner on down the food chain to
the grass. Then say:

SINCE EACH IS LINKED TO THE NEXT BECAUSE OF
WHAT IT EATS, WE CALL THIS A FOOD CHAIN.

Continue by saying:

WHY DO ANIMALS NEED FOOD?

WHY DO YOU NEED FOOD?

WHAT IS STORED IN FOOD THAT HELPS ANIMALS TO
DO THINGS AND TOC.GROW?

If students' responses include such things
as sugar or starch, and energy is not
mentioned, then ask:

WHAT IS STORED IN THE SUGAR OR STARCH
THAT IS NEEDED FOR GROWING AND DOING
THINGS?

Point to the chain on Slide 4-1, and say:

LET'S THINK OF ENERGY THAT COMES FROM FOQOD.
STARTING WITH THE PLANT, TRACE ENERGY ALONG
THE FOOD‘CHAIN.

As the student does the tracing, say:

ENERGY FROM THE GRASS PASSES TC THE COW AS
THE COW EATS AND DIGESTS THE GRASS. THE COW
USES SOME OF IT TO LIVE AND GROW AND STORES
SOME OF IT IN ITS FAT AND MUSCLES. ENERGY
PASSES FROM THE COW TO THE MAN AS HE EATS THE
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Students should:

Rilar manner on down the food chain to
' say:

|
IS LINKED TO THE NEXT BECAUSE OF
[, WE CALL THIS A FOOD CHAIN.

g:

A\LLS NEED FOOD? --respond, "To grow," "To live," "So they won't be
hungry."

:EED FOOD? —--respond, "The same thing," "To grow," "To live,"

D IN FCOD THAT HELPS ANIMALS TO
D TO GROW? --recall activities in Unit III and respond,
"Energy."

:ents' responses include such things
r or starch, and energy is not
led, then ask:

STORED IN THE SUGAR OR STARCH
i‘ NEEDED FOR GROWING AND DOING
: --respond, "Energy."

f‘ on Slide 4-1, and say:

F ENERGY THAT COMES FROM FOOD.
H THE PLANT, TRACE ENERGY ALONG
IN, --point to the plant and then to each succeeding
animal in the chain.

es the tracing, say:

THE GRASS PASSES TO THE COW AS
“aND DIGESTS THE GRASS. THE COW
'IT 1O LIVE AND GROW AND STORES

{ ITS FAT AND MUSCLES. ENERGY
FT 70W TO THE MAN AS HE EATS THE
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HAMBURGER. THEN IT GOES FROM THE MAN TO THE
MOSQUITO AS THE MOSQUITO SUCKS BLOOD FROM THE
MAN LN} .ETC.

WHERE DID THE HAWK'S ENERGY FIRST COME FROM?

If students have difficulty answering
this question, trace the chain in
reverse order by saying:

THE HAWK GOT ITS ENERGY FROM THE FROG,
WHO GOT ITS ENERGY FROM THE MOSQUITO,
WHO GOT ITS ENERGY FROM THE MAN...ETC.

Build one or two more chains with the entire class.
Then divide the class into two groups and distribute
one set of flash cards to each group. Have the groups
build chains until you feel that the students have
fully grasped the idea of the chaining of foods and
food energy.

When students are building chains, ask them to kegin
with man and use the cards to build chains of things
he eats. Have them temporarily put the cards on the
floor, against the wall, or on a table.

Have the groups display their chains from left to

right on the chalk tray. You may wish to encourage
competition by asking which group can build the

longest chain. Then follow with discussion, questions,
and answers. ’

Say:

THERE ARE MANY FOOD CHAINS WHERE ANIMALS EAT
OTHER LIVING THINGS FOR FOOD. THE ANIMAL
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R. THEN IT GOES FROM THE MAN TO THE
'AS THE MOSQUITO SUCKS BLOOD FROM THE

THE HAWK'S ENERGY FIRST COME FROM?

SR~ AR ¥ §

tudents have difficulty answering
} question, trace the chain in
2rse order by saying:

‘HAWK GOT ITS ENERGY FROM THE FROG,
GOT ITS ENERGY FROM THE MOSQUITO,
'GOT ITS ENERGY FROM THE MAN,..ETC.

o more chains with the entire class.

le class into two group$S and distribute
ish cards to each group. Have the groups
Intil you feel that the students have
;the idea of the chaining of foods and

i

*are building chains, ask them to begin
ise the cards to build chains of things
} them temporarily put the cards on the
. the wall, or on a table.

s display their chains from left to

halk tray. You may wish %to encourage
sking which group can build the

* Then follow with discussion, questions,

'MANY FOOD CHAINS WHERE ANIMALS EAT
ING THINGS FOR FOOD. THE ANIMAL

Students should:

--reply, "The grass that the cow ate.,"

-=will build such examples as:
MAN ~—+= CHICKEN ~—+ GRASSHOPPER — GRASS
MAN —— COW ~—» CORN, :

Provided by ERIC.
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' §lide 4-2, Worksheet 4-1

-« _t”

e
pe
-

PRGN

? .-

b

1 esateeone .

o rew e il aciy

R. kj_ r(i

LINKS ARE NOT ALWAYS THE SAME, BUT ALL CHAINS
DO HAVE ONE THING THAT IS THE SAME. WHAT IS
THE SAME?

If students fail to see that each chain
ends with a plant, ask:

LOOK AT THE END OF EACH CHAIN, (Point
to the right side.) WHAT IS THE SAME
ABOUT EACH OF THESE LIVING THINGS?

Say:
IF WE WERE TO BUILD MORE FOOD CHAINS,

WHAT WOULD WE EXPECT TO FIND AT THE
END OF THE CHAIN?

Make sure this concept is clear before proceeding.

Clues to Success:

Place randomly on the chalk tray the following cards,
which represent correct responses to the blanks on the
worksheet: snake grass grain chicken insect worms.

Distribute Workshezet 4-1 and project Slide 4-2. Point
to the cards and the blanks and say:

THESE PICTURES SHOW THE MISSING LINKS .ON YOUR
WORKSHEET, THE WORDS ON THE CARDS ARE TO BE
WRITTEN IN THE BLANK SPACES. SEE IF YOU CAN
FILL IN THE BLANKS WITH THE RIGHT WORD.
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ALWAYS THE SAME, BUT ALL CHAINS
HING THAT IS THE SAME. WHAT IS

tﬁts fail to see that each chain
a plant, ask:

| THE END OF EACH CHAIN. (Point
right side.) WHAT IS THE SAME
CH OF THESE LIVING THINGS?

RE TO BUILD MORE FOOD CHAINS,
D WE EXPECT TO FIND AT THE
HE CHAIN?

:cept is clear before proceeding,

" {
Ehe chalk tray the following cards,
rrect responses to the blanks on the

S ‘SHOW THE MISSING LINKS ON YOUR
HE WORDS ON THE CARDS ARE TO BE
E BLANK SPACES. SEE IF YOU CAN
““vil wITH THE RIGHT WORD.

Students should:

--respond, "All begin with an animal," "Linked
together," "I don't know," "All end in a plant,"

--respond, "All are plants."

--recall, "Plants."

ERIC

4-1
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WRITE THE NAME OF THE LINK IN THE PROPER SPACE.

WHEN YOU HAVE FILLED IN THE BLANKS IN THE FIRST
THREE QUESTIONS, WRITE TWO WORDS IN THE BLANKS
TO COMPLETE QUESTION FOUR.

Ask students to put their names on the worksheets and
collect them to lock at later. Now write the first
chain on the chalkboard and ask different students to
tell (and defend) what could go in the blanks. Do this
for the second and third chains. Remember there are
several answers possible for each. Encourage discussion.
Praise all good ideas. Return worksheets after results
are recorded on Tallysheet 4-1. Save Tallysheet 4-1 for
recording the results of Activity 4-2.

After class, review the worksheets and record the
results in the Student Record of Progress.

Items 1, 2, and 3 assess the student's understanding of
the dependence of 1living things on each other in a food ﬂ
chain. This understanding includes the concept that alli
food chains end with plants. In the Understanding
Section of the Student Record of Progress, circle YES

if all responses are acceptable, Circle NO if any of

the food chains are incorrect and give these particular
students encouragement and support when they play the
Food Chain Game. Additional opportunity is provided in
Activity 4-2 for mastering this concept. 5

1

1
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NAME OF THE LINK IN THE PROPER SPACE.

HAVE FILLED IN THE BLANKS IN THE FIRST
STIONS, WRITE TWO WORDS IN THE BLANKS
TE QUESTION FOUR. '

0 put their names on the worksheets and

o look at later. Now write the first
halkboard and ask different students to

nd)} what could go in the blanks. Do this
and third chains. Remember there are

s possible for each. Encourage discussion.
d ideas. Return worksheets after results
n Tallysheet 4-1. Save Tallysheet 4~1 for
results of Activity 4-2.

eview the worksheets and record the
Student Record of Progress.

dvévasseSs the student's understanding of
of living things on each other in a food

d with plants.. In the Understanding
Student Record of Pfogress; circle YES -
es are acceptable. Circle NO if any of
S are incorrect and-give these particular
agement and supporﬁ_when they play the
E litional opportunity is provided in

nderstanding includes the concept that all

1.
2.
3.
4.

. ;.-»»@HAVE YOU
74 % INVOLVED

13 ) |
it ™
' STUDENTS.?

Students should:

~-study the choices in the chalk tray and write
in an appropriate link in the blanks on the
worksheet. Correct answers for each chain are:

HAWK — SNAKE — MOUSE — GRASS or GRAIN

MAN — COW — GRASS or GRAIN

LION—+ CHICKEN — INSECTS or WORMS —-> GRASS
These are all called FOOD CHAINS.
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Part II. The Next Day.

TODAY WE ARE GOING TO PLAY THE FOOD CHAIN GAME.

Prepare the students to play by dividing the class
into groups of three or foux. Distribute a deck of
Food Chain Game cards to each group. Allow time for
them to examine the cards.

Say:

IN THIS GAME WE ARE GOING TO BUILD FOOD CHAINS.
YOU WILL DO THIS BY USING THE LIVING THINGS
PICTURED ON THE CARDS. THIS GAME IS SIMILAR
TO THE RUMMY GAME YOU PILAYED BEFORE. I'LL
EXPLAIN THE RULES AS I PLAY THE GAME WITH TWO
OF YOU 50 YOU WILL KNOW HOW TO PLAY IT.

1. SHUFFLE THE DECK AND DEAL FOUR CARDS TO
EACH PLAYER.

2. PLACE THE REST OF THE CARDS FACE DOWN IN
THE MIDDLE OF THE TABLE AND TURN THE TOP
CARD FACE UP. (Demonstrate.)

3, LOOK AT THE CARDS IN YOUR HAND TO SEE IF
ANY OF YOUR CARDS FORM A FOOD CHAIN, (Show
your cards to demonstrate,) REMEMBER,
CHAINS MUST BE COMPLETE =- THEY MUST BEGIN
WITH AN ANIMAL AND END WITH A PLANT,

4, THE PLAYER TO MY LEFT WILL PLAY FIRST.
BEFORE YOU LAY ANY CARDS DOWN, DRAW
EITHER THE TOP CARD FROM THE FACE~DOWN
PILE OR THE TOP CARD FROM THE FACE-UP
PILE,
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xt Day.
E GOING TO PLAY THE FOOD CHAIN GAME,

Bnts to play by dividing the class
Lhree or four. Distribute a deck of
cards to each group. Allow time for
the cards.

E WE ARE GOING TO BUILD FOOD CHAINS.
fTHIS BY USING THE LIVING THINGS
'THE CARDS. THIS GAME IS SIMILAR

f GAME YOU PLAYED BEFORE. I'LL
'RULES AS I PLAY THE GAME WITH TWO
DU WILL KNOW HOW TO PLAY IT,

'THE DECK AND DEAL FOUR CARDS TO
\YER.

EE REST OF THE CARDS FACE DOWN IN
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'THE CARDS IN YOUR HAND TO SEE IF
OUR CARDS FORM ‘A FOOD CHAIN. (Show
ds to demonstrate.) REMEMBER,

UST BE COMPLETE -~ THEY MUST BEGIN
ANIMAL AND END WITH A PLANT.

ER TO MY LEFT WILL PLAY FIRST.
OU LAY ANY CARDS DOWN, DRAW

HE TOP CARD FROM THE FACE-DOWN
THE TOP CARD FROM THE FACE-UP

Students. should:

--examine the decks to become acquainted with
individua? cards.

ACTIVITY
4-1
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5. IF YOU HAVE ONE OR MORE FOOD CHAINS IN
YOUR HAND, LAY THE CARDS FACE UP ON THE
TABLE IN THE CORRECT ORDER, TELLING WHO
EATS WHOM aAS YOU DO SO. LAY THE CARDS
DOWN SO THEY FORM A CHAIN FROM LEFT TC
RIGHT.

6. THEN PICK FROM THE FACE-DOWN PILE THE
NUMBER OF CARDS YOU JUST PUT DOWN SO YOU
AGAIN HAVE FIVE CARDS, THEN DISCARD ONE.
EACH OF YOU WILL HAVE FNUR CARDS AT THE
BEGINNING OF YOUR TURN. DRAW ONE SO THAT
DURING YOUR TURN YOU HAVE FIVE CARDS, AND
DISCARD AT THE END OF YOUR TURN (BACK TO
FOUR CARDS).

7. CONTINUE AROUND THE GROUP UNTIL EVERYONE
HAS A TURN, CARDS DRAWN ARE USED TO FORM
NEW CHAINS OR TO ADD TO OTHERS. (For
example: A student may lay down a mouse,
insect, and grain as a chain. During a
later turn, a snake could be added to the
beginning of the chain. A card can also
be added to the middle of a chain,)

8. EACH CARD IS WORTH ONE POINT. THE FIRST
PERSON TO LAY DOWN ENOUGH CHAINS SO THAT
HE HAS AT LEAST TEN POINTS IS THE WINNER.
ALL FOOD CHAINS MUST BE COMPLETE AND END
WITH A PLANT.

NOTE: If any questions arise about what eats what,
make it clear that for purposes of the game
the eating habits as described on the large

flash cards will be the only ones accepted.

If students encounter.difficulty in remembering what
each animal normally eats, you may find it helpful to .
write this information on the chalkboard.
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OU HAVE ONE OR MORE FOOD CHAINS IN
# HAND, LAY THE CARDS FACE UP ON THE
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WHOM AS YOU DO SO. .LAY THE CARDS
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G YOUR TURN YOU HAVE FIVE CARDS, AND

ARD AT THE END OF YOUR TURN - (BACK TO
§ CARDS) .

BRLNUE AROUND THE GROUP UNTIL EVERYONE -
i TURN. CARDS DRAWN ARE USED TO FORM
ECHAINS OR TO ADD TO OTHERS. (For
Ble: A student may lay down a mouse,
kt, and grain. as a chain. During a

turn, a snake could be added to the
ning of the chain. A card can also
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Animal what He Eats

Bird Grain, Worms, Insects

Snake Frogs, Mice, Insects, Worms
etc. etc.

Allow the students to play the game as long as it seems
appropriate, assisting when necessary.

Conclude by saying:

WHAT HAVE WE LEARNED FROM PLAYING THIS GAME?

WHY ARE PLANTS IMPORTANT?

WHY ARE ANIMALS IMPORTANT TO EACH OTHER?
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What He Eats

Grain, Worms, Insects

i
'sting when necessary.

‘i.L
§

i
1
I3

R
TS IMPORTANT?

IMPORTANT TO EACH OTHER?

i
f Frogs, Mice, Insects, Worms
r etc.

é,to play the game as long as it seems

Students should:

--demonstrate ability to piay the game following
the rules described.

--respond, "Animals are important to each other
and depend on each other," "All animals depend
on plants."

~-conclude, "They are'at the end of the food
chain," "Animals eat them," etc.

--conclude, "Because they eat each other," "They
get energy from each other," "They wouldn't
have any food without each other," "They'd
die." Statements should indicate interdependency
of living things in terms of food,

Upon completion of this activity, each student
should, as a minimum:

--be able to trace energy through a food chain

~-be able to construct a simple food chain

--be able to state that food chains end in plants

--be able ‘to state that animals depend on other
animals or plants for their food.
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See Change of Pacers 1, 2, and 3.
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Pacers 1, 2, and 3.
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Me and my-
Environment

FOCUS FOR THIS ACTIVITY
CONTENT :
Unit Goals for the Student: .
1. Develop an understanding of the flow
of energy through the living world.

5. Comprehend the role of man as an
integral part of nature not apart
from nature,

Core A OUbjectives for the Student:
1. Reconstruct the transfer of energy,
food, and water through environmental
systems.

2., Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating
and being eaten.

ENVIRONMENTAL THEME: .
Interrelationships of Environmental Components,
Complementarity of Organisms and Environment

INQUIRY SKILLS:
Tdentifying, Describing

PROBLEM~-SOLVING SKILLS:
Knowing Question and Task

PRACTICAL APPLICATION:
Vocabulary Building, Communication, and
Following Directions
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pals for the Student: UNIT IV. TRANSFER AND CYCLING

Develop an understanding of the flow ‘ OF MATERTALS IN BSCS
of energy through the living world. MY ENVIRONMENT
Comprehend the role of man as an CORE A. ENERGY AND
integral part of nature not apart - - MATERIAL TRANSFER
- from nature. )
. " | ACTIVITY 4-2. JOURNEY THROUGH A
'‘Objectives for the Student: FOOD CHAIN e

Reconstruct the transfer of energy,
food, and water through environmental
systems.

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.

; THEME :
lationships of Environmental Components,
lentarity of Organisms and Environment

S:

ying, Describing
ING SKILLS:
Question and Task

PLICATION:

ary Building, Communication, and
ng Directions
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ACTIVITY /MATERIALS
4-2

TEACHING STRATEGIES

Flash cards:

Hawk

Cow

Mosquito

Snake

Man

Grass

Frog
Energy symbol card
Food symbol card
Water symbol card
Slide 4~3
Worksheet 4-2

- *35 mm Slide projector

Energy symbol

*Not furnished in materials kit

O

Activity 4-2. Journey through a Food Chain

The preceding activity emphasized the transfer of energy
from one organism to another. This activity focuses on
the transfer of food material and water, as well as
energy, between organisms.

Teachexr Preparation:

Set up in random order on the chalkboard tray the flash
cards indicated in the materials column. Ask for a
student volunteer to arrange the cards into one food
chain that utilizes every card.

Point to the food chain on the chalkboard tray and say:

WHAT WERE WE TALKING ABOUT YESTERDAY THAT MOVED
FROM ONE FOOD TO ANOTHER IN A FOOD CHAIN?

ALL FOOD CONTAINS ENERGY.
Hold up the energy symbol and say:

I WILL USE THIS SYMBOL TO REPRESENT THE ENERGY ]
IN FOOD. I'M PLACING THIS SYMBOL FOR ENERGY . |
IN THE GRASS. (Student's name), MOVE THE
ENERGY SYMBOL TO WHERE THE ENERGY GOES NEXT
IN THIS FOOD CHAIN.

After the student has correctly placed the symbol on the';
cow, ask:

{Student's name), HOW DOES THE COW GET THE
ENERGY?
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ANTICIPATED STUDENT BEHAVIORS

Journey through a Food Chain

B activity emphasized the transfer of energy
inism to another. This activity focuses on.
B of food material arzd water, as weZZ as

Ben organisms.

@ration:

hdom order on the chalkboard tray the  flash
ed in the materials column. Ask for a
Pteer to arrange the cards into one food
Bilizes every card.

food chain on the chalkboard tray and say:

! WE TALKING ABOUT YESTERDAY THAT MOVED
FOOD TO ANOTHER IN A FOOD CHAIN?

' CONTAINS ENERGY.
Inergy symbol and say:

BSE THIS SYMBOL TO REPRESENT THE ENERGY
E I'M PLACI.NG THIS SYMBOL FOR ENERGY -
RASS.. (Student's name),. MOVE THE'
YMBOL TO WHERE THE ENERGY GOES NEXT
'FOOD CHAIN.

*s‘ﬁamg),'HOW'DOEs-THE COW GET THE

dent has correctly placed the symbol on the

~

--move éemergy, water, and food symbols from one
component to another in a food chain

--demonstrate an wnderstanding of energy and matter
trans fer by correctly completing Worksheet 4-2,

During this activity, each student should:

Students should:

--arrange the seven cards into the following food
chain: Hawk — Snake — Frog — Mosquito —+ Man
Cow — Grass. :

--recall from Activity 4-1 and respond, "Energy."

--move ‘the energy symbol to the cow. ¢

--reply, "It eats the grass.".

INVOLVE YOUR

SLOWEST 4, A
'!"’.sruoe_nTM
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Continue in the same manner, giving other students the
opportunity to move the energy symbol and to answer what
the direct energy source is. Proceed until several
students have had the chance to move the symbol. Then
say:

WE'VE JUST SEEN THAT ENERGY IS PASSED ALONG FROM
\ ONE LIVING THING TO ANOTHER. ARE THERE ANY OTHER

THINGS BESIDES ENERGY THAT ARE PASSED ALONG IN
A FOOD CHAIN?

If food is given as an answer, ask:

WHAT IS THE FOOD THAT PLANTS MAKE?

If the students do not recall, refer to the
activities in Unit III, Core D. Then hold
up the food symbol, and say:

I WILL USE THIS SYMBOL TO REPRESENT THE
FOOD THAT PLANTS MAKE.,

Place the food symbol on the grass.

(Student's name), MOVE THE FOOD SYMBOL TO WHERE
IT PASSES AFTER IT LEAVES THE PLANT. :

FOOD IS PASSED ALONG. HOW COULD A COW GET FOOD
FROM A PLANT? '

(Student's name), MOVE THE FOOD SYMBOL TO WHERE
THE FOOD WOULD GO NEXT IN THE FOOD CHAIN.

HOW CAN THE MAN GET THE FOOD THAT WAS ONCE A
PART OF THE PLANT?
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Students should:

'same manner, giving other students the
pove the energy symbol and to answer what
Jy source is. Proceed until several

‘gd the chance to move the symbol, Then

SEEN THAT ENERGY IS PASSED ALONG FROM
‘THING TC ANOTHER. ARE THERE ANY OTHER
IDES ENERGY THAT ARE PASSED ALONG IN

N? --respond, "Food," "Water," "I don't know."

as an answer, ask:
| FOOD THAT PLANTS MAKE? -=recall that sugar is the end product of
, photosynthesis,

| students do not recall, refer to the
kties in Unit III, Core D. Then hold
- food symbol, and say:

l;USE THIS SYMBOL TO REPRESENT THE
T PLANTS MAKE.

ol on the grass,

ame) , MOVE THE FQOD SYMBOL TO WHERE
FTER IT LEAVES THE PLANT. --move the food symbol to the cow.

ED ALONG. HOW COULD A COW GET FOOD

7 --reply, “Eat the plant."

\ame) , MOVE THE FOOD SYMBOL TO WHERE )
JLD GO NEXT IN THE FOOD CHAIN, --inspect the chain and move the food symbol to
3 the man.,

'MAN GET THE FOOD THAT WAS ONCE A
3 --reply, "Eat the cow (hamburger, steak)."

81
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Water symbol

,“wﬂ;};

Continue the strategy in a similar manner and again givg&
a variety of students the opportunity to participate.
Then set up another chain and say:

FOOD IS NOT THE ONLY MATERIAL THAT IS PASSED

FROM ONE LINK TO ANOTHER ALONG A CHAIN. WATER
MOVES THROUGH THE CHAIN TOO.

Now hold up the water sSymbol and say:
WHO WOULD LIKE TO SHOW US HOW THIS WATER
SYMBOL WOULD GET FROM CONE END OF THE CHAIN
TO THE OTHER?

Let volunteer move the water symbol through the food
chain.

Conclude by saying:
WE HAVE LEARMED, THEN, THAT THREE KINDS OF
THINGS ARE PASSED FROM ONE PART OF THE FOOD
CHAIN TO THE OTHER. NAME THE THREE THINGS.

Write student responses on the chalkboard, Then say:
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Students should:

.étrategy in a similar manner and again give
istudents the opportunity to participate.
nother chain and say:

INOT THE ONLY MATERIAL THAT IS PASSED
LINK TO ANOTHER ALONG A CHAIN. WATER
'ROUGH THE CHAIN TOO.

.HAVE YOU

17" ‘A INVOLVED
ALL

“STUDENTS ?

water symbol and say:

/LIKE TO SHOW US HOW THIS WATER
OULD GET FROM ONE END OF THE CHAIN

g
‘HER?

imove the water symbol through the food

: --place the water symbol on the plant (at the end
of the chain) and move it from link to link. ;
While doing so they should indicate their h
understanding by making statements similar to, o
"The water from the corn is transferred to the
mouse when it eats the corn, and then on to the.
snake when the snake eats the mouse, and flnally
to the hawk when the hawk eats the snake. ‘

15 PASSED FROM ONE PART OF THE FOOD _ &
THE OTHER. NAME THE THREE THINGS. -~respond, "Energy," "Food," and "Water." i

Then say:

Provided
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FOOD CONTAINS MANY THINGS. WHAT WERE SOME OF
THE THINGS WE LEARNED ABOUT EARLIER THIS YEAR
THAT ARE IN FOOD?

FOOD CONTAINS SUGARS, VITAMINS, MINERALS, AND
OTHER BODY-BUILDING MATERIALS.

Then say: N
WHEN FOOD IS PASSED ALONG A FOOD CHAIN, THEN
ALL OF THESE THINGS ARE PASSED, TOO, AS PART
OF THE FOOD,

Worksheet 4-2 bistribute Worksheet 4-2. Direct the students' attention
= = to the pictures on the worksheet, and say:

-Q.; LOOK AT THE PICTURES ON YOUR WORKSHEI;ZT.
WHAT IS SHOWN IN A?
WHAT IS SHOWN IN B?
WHAT IS SHOWN IN C?

WHAT IS SHOWN IN D?

WHAT IS SHOWN IN E?

WHAT IS SHOWN IN F?
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E; MANY THINGS. WHAT WERE SOME OF
LEARNED ABOUT EARLIER THIS YEAR

[FOOD?

8 SUGARS, VITAMINS, MINERALS, AND
UILDING MATERIALS.

PASSED ALONG A FOOD CHAIN, THEN
THINGS ARE PASSED, TOO, AS PART

n the worksheet, and say:

PICTURES ON YOUR WORKSHEET.

éet 4-2, Direct the students' attention

Students should:

--recall, "Protein," "Vitamins," "Minerals,"
"Don't know."

_==respond,

--respond,
-=-respond,

--respond,

--respond,

--respond,

I|A

"A

"A

“A

"A

"A

5ear eating a fish."

fish eating the mosquito."
mosquito biting a girl."

girl eating the chicken legqg."”
chicken eating the caterpillar."

caterpillar eating theAgrass."

ACTIVITY
4-2

83
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As students describe each picture have them assist in
spelling as you write on the chalkboard:

A. '"Bear"
B. "Fish"
C. "Mosquito"
D. "Girl"

E. "Chicken"
F. "Caterpillar"

Elicit student responses until all pictures have been
identified. Then say:

NOW I'LL READ THE SENTENCES AND YOU CHOOSE A
WORD FROM THIS LIST (point to list) TO FILL
IN EACH BLANK, DON'T TELL ANYONE ELSE WHAT
YOU WROTE. WHEN EVERYONE HAS WRITTEN IN ALL
THE WORDS WE WILL TALK ABOUT YOUR ANSWERS,

Read each sentence, pausing long enough for each student
to write in his answer.

When all the students are finished, collect the
worksheets. Now project Slide 4-3 and again read each
i!é? Teet ' statement and have students tell and discuss their

i LA answers.

'Slide 4-3, Workshecet 4-2

.

- Lt
> €
o e aameay LI . -
NTEATIY T VM Y e ¢ i e o -

o s et e o

. Tally and record worksheet results on Tallysheet 4-1.
- To record student responses, turn to the Understanding:
'«::;;' ; section of the Student Record of Progress. These items

1

assess an understanding of the movement of materials and
energy through food chains. In the column headed
"Activity 4-2 Transfer Concept," circle a number from 0 °
through 5 to indicate the degree of success on this
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scribe each picture have them assist in
u write on the chalkboard:

en ”
rpillar"

responses until all pictures have been
en say:

AD THE SENTENCES AND YOU CHOOSE A
THIS LIST (point to list) TO FILL

K. DON'T TELL ANYONE ELSE WHAT
. WHEN EVERYONE HAS WRITTEN IN ALL
 WE WILL TALK ABOUT YOUR ANSWERS.

ence, pausing long enough for each student
answer.

Jﬁdents are finished, collect the
w project Slide 4-3 and again read each
ave students tell and discuss their

d worksheet results on Tallysheet 4-1.
nt responses, turn to the Understanding
Student Record of Progress. These items
rstanding of the movement of materials and
‘food chains. In the column headed
'ransfer Concept," circle a number from O
idicate the degree of success on this

O

“HAVE YOU

‘A INVOLVED
ALL
STUDENTS ?
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worksheet. Note whether students who had difficulty
with food chains in Activity 4-1 have now grasped this
concept. Decide at this point whether to play the Food
Chain Game and use some Change of Pacers to develop this
concept further, or to go on to Activity 4-3.

NOTE: 1If a student's paper indicates a problem with
the activity or the worksheet, send it in to
BSCS with you: comments,

Sepd in Tallysheet 4-1,
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whether students who had difficulty

in Activity 4-1 have now grasped this
at this point whether to play the Food
use some Change of Pacers to develop this
, Or to go on to Activity 4-3.

dent's paper indicates a problem with
vity or the worksheet, send it in to
h your comments.,

F[‘allysheet 4-1,

Upon completion of this activ ty, each student
shou'd, as a minimyn:

--be able to move food, water, and energy symbols
through a food chain

--be able to state that energy, food, and water
are transferred along a food chain

—-have listed the links in the food chains on
Worksheet 4-2.

4-2 -
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e and my"
Environment

FOCUS FOR THIS ACTIVITY

CONTENT

Unit Goals for the Student:

l.

Core A Objectives for the Student:

1.

ENVIRONMENTAL THEME:
Interrelationships of Environmental Components,
Diversity and Patterns, Flow of Energy.

INQUIRY SKILLS:
Observing, Associating

PROBLEM-SOLVING SKILLS:
Knowing Question and Task

. PRACTICAL APPLICATION:
Reading a Story for Meaning, Importance of
Protein for a Balanced Diet

“and animals as a result of eating

Develop an understanding of the flow
of energy through the living world.

Develop an understanding of cycling
and appreciate the cycling relationshig
of the materials and organisms in the
environment:

Comprehend the role of man as an
integral part of nature not apart
from nature.

Reconstruct the transfer of energy,
food, and water through environmental
systems.

Recognize the existence and importance
of interrelationships between plants

and being eaten,
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.?IVITY

iais.for the Student:
Develop an understanding of the flow
F of energy through the living world.

Develop an understanding of cycling
and appreciate the cycling relationship

. of the materials and organisms in the
environment.,

Comprehend the role of man as an
. integral part of nature not apart
from nature.

bjectives for the Student:

Reconstruct the transfer of energy,
food, and water through environmental
systems.

Recognize the existence and importance

' of interrelationships between plants
‘and animals as a result of eating

. and being eaten.

L. THEME :
.ationships of Environmental Components,
Ly and Patterns, Flow of Energy.

ué:
1g, Associating

ING SKILLS:
‘Question and Task

PLICATION :
‘a Story for Meaning, Importance of
: for a Balanced Diet

UNIT IV.

CORE A.

ACTIVITY 4-3.

TRANSFER AND CYCLING
OF MATERIALS IN
MY ENVIRONMENT

ENERGY AND
MATERIAL TRANSFER

THE LONG JOURNEY:
A REVIEW

BSCS

89



|

ACTIVITY / MATERIALS
4-3

TEACHING smATEGu/:"s /

Booklet, The Long Journey

/

Activity 4~3. The Long Journey: A Review

This activity, in story form, traces the flow of food |
matter through food chains, of which the student is a
part.

Begin by distributing the booklet, The Long Journey. i

Say:

WE'VE TALKED OF HOW THE MATERIALS THAT MAKE UP
FOOD PASS FROM ONE PART OF THE FOOD CHAIN TO
ANOTHER. NOW WE ARE GOING TO REED A STORY
ABOUT HOW SOME FOOD GOT TO BE A PART OF YOUR
BODY.

NOTE: The booklets are designed to be read aloud by the |
teacher as students follow along. Assist ‘
students, especially with vocabulary, and give
them a chance to discuss each page. Go through
the booklet very slowly, making sure every stude
understands the idea on each page before going;
on to the next. Encourage students who get the '
ideas quickly to help explain the ideas to others

Below are some specific suggestions and information for
various pages in the booklet. Use your discretion on!
which of this infeormation should be relayed to the
students.

Page 2. Give students a chance to answer this_questiq
before continuing.

Page 3. Make sure students understand that the plcture
is not realistic. i
Page 5. Body building material here is really nitrogen,
Do not mention this unless students ask because it wil
probably just confuse them.




ong! Journeéy: A Review

in storJ form, ‘troces the flow of food
od chains, of which the student is a

ributing the booklet, The Long Journey.

ALKED OF HOW THE MATERIALS THAT MAKE UP
§S- FROM ONE FART OF THE FOOD CHAIN TO
' NOW WE ARE GOING TO READ A STORY

W SOME FOOD GOT TO BE A PART OF YOUR

e
i
1]
¥

klets are designed to be read aloud by the

as students follow along., Assist

ts, especially with vocabulary, and give

chance to discuss each page. Go through

-gglet very slowly, making sure every student
ands the Ldea on each page before going

Y“specific suggestions and information for
in the booklet. Use your discretion on

'sure students understand that the picture
1ic.

bulldlng material here is really nitrogen.
zthis unless students ask becausc it will
confuse them.

During this activity, each stwlent should:

--read the booklet, The Long Journey
~--demonstrate his understanding of the movement
of matter in the envivonment by tracing a food
particle through food chains,
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FOCUS FOR THIS ACTIVITY
CONTENT
Unit Goals for the Student:
1. Develop an understanding of the flow
of energy through the living world.

2. Develop an.understanding of cycling
and appreciate the cycling relationshipg
of the materials and organisms in the
environment.,

5. Comprehend the role of man as an
integral part of nature not apart
from nature.

Core A Objectives for the Student:
1, Reconstruct the transfer of energy,
food, and water through environmental
systems. '

2. Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating
and being eaten.

ENVIRONMENTAL THEME:
Interrelationships of Environmental Components,
Diversity and Patterns, Flow of Energy.

INQUIRY SKILLS:
Observing, Associating

PROBLEM~-SOLVING SKILLS:
Knowing Question and Task

PRACTICAL APPLICATION:
Reading a Story for Meaning, Importance of
Protein for a Balanced Diet




Develop an understanding of the flow
“of energy through the living world.,

Develop an understanding of cycling
and appreciate the cycling relationship
of the materials and organisms in the
environment.

Comprehend the role of man as an
integral part of nature not apart
from nature.

-Objectives for the Student:

» Reconstruct the transfer of energy,
food, and water through environmental
systems,

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

@&nd being eaten.

\LL THEME :
blationships of Environmental Components,
Bty and Patterns, Flow of Energy.
;
Eng, Associating

ING SKILLS:

UNIT IV.

CORE A.

ACTIVITY 4-3,

TRANSFER AND CYCLING

OF MATERIALS IN
MY ENVIRONMENT

ENERGY AND
MATERIAL TRANSFER

THE LONG JOURNEY:
A REVIEW

FullToxt Provided by ERIC.
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Page 6. Give students a chance to answer this question
before continuing. ‘

Page 8. Nitrogen makes up about four-fifths of the air.
[4

Page 9, Only a very small part of the nitrogen is
washed into the soil.

Page 10. Microbes in the clover root catch the nitrogen
and change it so that the plant can use it..

Page 1ll. - The nitrogen is a part of the protein in the
clover leaf. '

Pages 12, 13, and 1l4. Digestion is described more fully
on Pages 17, 20, and 21. Elaborate here only if students
request it.

Page 15. What passed through the hawk was not digested
(broken down).

Page 16. Microbes usually break down the droppings
before the nitrogen reaches the plants again, but this
need not be explained until after the students have
learned about decomposers.

Page 17. Students may not know that the stomach makes
digestive juices that break up the grass. One of these
juices is acid.

Page 18, Write the word "protein" on the board so that
students become familiar with the word. It is a word
they will meet in relation to diets and foodstuffs.

Page 19, 1If necessary, emphasize that the meat we eat
is really muscle.

Page 21, Students might need some discussion of the
anatomy here. ’
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Page 22. Explain that this picture shows the root ofia ‘
hair, with the hair sticking out of the skin, and a blood:]
vessel bringing blood to the root. You may also need-
cxplain that one of the things blood does is carry food

to all parts of the body.

Page 23. This is an appropriatc place to discuss the
importance of protein to ocur diet. Discuss that we need
protein every day to build or repair our bodies. Discuss '
the foods that give us protein (meat, fish, eqys, cheese,‘
milk, and to some extent beans).

Page 24. At this time students will not be able to
answer this question. However, they might speculate

about any possible continuations of the lonw journey
(e.g., clothes moth eating hair). The Long numey will
be referred to again when students know about decomposers,
and they will realize that microbes will break down the
hair after the person has died, and the body building
material will go back into the soil to be usud again by
plants.

After reading the booklet, ask students to draw two food
chains found in 7i¢ [on o umincy.  When they have had time]
to complete their own food chains, discuss the chains and
have some students draw them on the chalkboard. These

can be connected to go all the way from air to themselves.
The two food chains in the [ong Journey are the chain fromd
clover to hawk:

clover — grasshopper — frog —e snake — hawk
and the chain from grass to themselves:

grass —s ZOW —s me.
Then these chains can be linked by the other steps in
The Lowvig Joursn, from the air to themselves. To lirk the

two food chains, add — hawk (dropping — between hawk,f
and grass.

Aruitoxt provided by Eic:
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Air and ground can then be added at the front of the
chain, beginning with clover, to show where the body
building material in themselves originally came from:

air —s ground — clover.

Remind students that plants make their own food and use
things from the air and ground to do so.

When you feel students understand the sequence from the
air to themsclves, place an arrow before the word "air"
and after the word "me." Refer them to the last page in
The Long Jowmey and ask them what these arrows might
mean.




-hen be added at the front of the
thh clover, to show where the body
in themselves originally came from:

nd —e clover.

hat plants make their own focd and use
ir and ground to do so.

Hents understand the sequence from the

; place an arrow before the word "air"

fl "me." Refer them to the last page in
pnd ask them what these arrows might

Students should:

--respond, "The journey keeps going," "Something
happens to me when I die," "The stuff in the air
probably came from somewhere else."

Upon completion of this activity, each student
should, as a minimum:

--be able to trace the movement of "body building
material" through food chains.
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FOCUS FOR THIS ACTIVITY
CONTENT ¢
Unit Goals for the Student:

l.

2.

Core A Objectives for the Student:

l.

ENVIRONMENTAL THEME:
. Interrelationships of Environmental Components,
Diversity and Patterns, Flow of Energy

INQUIRY SKILLS:
Identifying, Associating, Predicting

PROBLEM-SOLVING SKILLS:
Organizing Data

PRACTICAL APPLICATION:
Working in a Group, Following Instructions,
Respect for Nature

Develop an understanding of the flow
of energy through the living world.

Develop an understanding of cycling
and appreciate the cycling relationship
of the materials and organisms in the
environment,

Comprehend the role of man as an
integral part of nature not apart
from nature.

Reconstruct the transfer of energy,
food, and water through environmental
systems.

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.

FullToxt Provided by eRic [l




CTIVITY

ivals for the Student:

i» Develop an understanding of the flow
j of energy through the living world.
. Develop an understanding of cycling
and appreciate the cycling relationship
of the materials and organisms in the
environment.

« Comprehend the role of man as an
integral part of nature not apart
from nature.

Objectives for the Student:

. Reconstruct the transfer of energy,

" food, and water through environmental
systems,

.  Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.

THEME :
lationships cf Environmental Components,
jty and Patterns, Flow of Energy

LLS

fying, Associating, Predicting

ING SKILLS:
ing Data

PLICATION:
in a Group, Following Instructions,
for Nature

UNIT IV.

CORE A.

"ACTIVITY 4-4.

TRANSFER AND CYCLING
OF MATERIALS IN
MY ENVIRONMENT

ENERGY AND
MATERIAL TRANSFER

FOOD WEBS

BSCS




ACTIVITY / MATERIALS
4

4-

TEACHING STRATEGIES

/

\

1 Deck of Food Web flash cards
*Scissors ,
*Yarn, 6-8 balls of different
~colors
*Tape, masking or hook Velcro

Diagram -i-1

A\
i;&'”,:’
\‘-5(? P
e

Chicken

Maskang Tupe Loop

Qo furnished in materials kit
EMC 1 S 1

Cy
FullText Provided by enic [

Activity 4-4. Féod Webs

The transfer of energy and materials is now expanded into
the context of the food web. Students will be given the
opportunity to review the concepts associated with food
webs that were presented in Unit III. :

Teacher Preparation:

1. Move desks and chairs to prepare an open area in
the classroom where the flash cards can be
arranged on the floor in a circle ten or twelve
feet in diameter. (The gym floor, open space in
the library, a large hallway, or any other
similar area could also be used.)

2, While all the flash cards are appropriate to use,
it is recommended that the bird, turtle, spider,
and fish cards be removed from the deck prior to
the start of this activity since very few chains
can be constructed using these cards.

3. At the bottom of each card attach a flattened loop:
of masking tape so that a two- or three-inch {
strip of the sticky side of the tape is facing |
up. This strip should be centered below the name
appearing on the front of each card. (See Diagram:
4-1,) Alternatively, a piece of Velcro (hook |
side) can be stuck on the card.

Begin this activity by distributing one or more flash
cards to each student and having them arrange the cards
on the floor in a circle, ten to twelve feet in diameter.
Names on the cards should face the center of the circle.;
Have students stand around the outside of the circle '
behind one of the animal cards,

Begin the activity by selecting one of the students to:
construct a food chain while the others watch.




TEACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS

_; Food Webs

b of energy and materials is now expanded into
of the food web. Students will be given the
to review the concepts assoctated with food
re presented in Unit III.

aration:
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h student and having them arrange the cards

. in a circle, ten to twelve feet in diameter.

. cards should face the center of the circle.
stand around the outside of the circle

f the animal cards.

?ivity by selecting one of the students to

£ I{i(fin while the others watch.

Provided by ERIC

During this aetivity, each student should:

-—-participate in the food web yarn activity by
constructing one or more food chains

-=ildentify food ehains and food websg

--realize that a disturbance in any part of the

food web will ultimately be felt in the whole
food web.
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Diagram 4-2

IF YOU WERE A (name of animal chosen), WHAT
OTHER LIVING THING WOULD YOU NORMALLY EAT?

Give a ball of yarn and scissors to the student making
the food chain. Instruct him to attach the end of his
yarn to the masking tape or Velcro on the card depicting
the animal chosen. The yarn should then be stretched out
and attached in the same manner to the animal's food
source. Ask the student to identify a living thing

that this food source might eat. If the student cannot
identify a food source, have the class help him. When a
food source is identified, have him stretch and attach
the yarn to the new food source. Continue identifying
food sources until a plant is reached. Then instruct
the student to cut the yarn. (See Diagram 4-2.) At
this point, ask:

WHAT HAVE YOU MADE?

WHAT DOES THE PIECE OF YARN REPRESENT?

Select another student to start a new food chain. Any
card can be used more than once. Challenge them to make
the chains as long as possible. Continue with this
procedure until a maze of yarn is created between the
cards. Care must be taken in attaching yarn to the
cards so that the cards do not become scattered. If a
different color yarn is used for each food chain, it
will be easier for students to distinguish between the
chains.

Then ask:
WHAT DOES EACH COLOR OF YARN STAND FOR?

HOW MANY FOOD CHAINS DID WE MAKE?
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A (name of animal chosen), WHAT
G THING WOULD YOU NORMALLY EAT?

arn and scissors to the student making °
- Instruct him to attach the end of his
ing tape or Velcro on the card depicting
. The yarn should then be stretched out
he same manner to the animal's food
~student to identify a living thing
urce might eat. If the student cannot
source, have the class help him, When a
dentified, have him stretch and attach
new food source. Continue identifying
il a plant is reached. Then instruct
bt the yarn. (See Diagram 4-2.) At

U MADE?

HE PIECE OF YARN REPRESENT?

udent to start a new food chain. Any
‘more than once. Challenge them to make
g as possible. Continue with this
maze of yarn is created between the

be taken in attaching yarn to the
cards do not become scattered. If a
arn is used for each food chain, it

r students to distinguish between the

CH COLOR OF YARN STAND FOR?

D CHAINS DID WE MAKE?
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Students should:

--recall the Food Chain Game and identify what

they would normally eat.

--respond, "Food chain,"

--respond, "Food chain," "Food going from one

thing to another."

~--respond, "A food chain.”

~-respond, "Lots," "A bunch."”

ACTIVITY
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WHAT DO ALL THE CRISSCROSSING LINES REMIND
YOU OF?

If students do not suggest that the criss-
crossing lines suggest a web, ask:
WHAT DOES A SPIDER MAKE?

WHAT WOULD BE A GOOD NAME FOR WHAT WE
« HAVE MADE?

Then say:

A GROUP OF FPOOD CHAINS CONNECTED TOGETIIER IS
CALLED A FOOD WEB. (Write "Food Web" on the
chalkboard.) Wwliy DO YOU THINK IT'S CALLED A
FOOD WLEB?

WIIAT'S THE DIFFERENCE BETWEEN A FOOD WEB AND
A FOOD CHAIN?

Ask the students once again to stand behind a card.

up a disastrous situation involving one of the animals
represented on the cards. Try to involve an animal that

has many strings attached to its card.

The situation should be as lifelike as possible.
Examples might be: a drought hits an area and wipes

out all the grain for a year; hunters shoot all of the

hawks in an area; an insecticide kills all of the

mosquitces; all of the deer die of a mysterious disease,ﬁ

and so forth.
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Students should: - ' \=

M 7LL THE CRISSCROSSING LINES REMIND '
: _ : - --respond, "A web," "A mess," "Everything is
tangled up."

@ students do not suggest that the criss-
Wssing lines suggest a web, ask:

BT DOES A SPIDER MAKE? --respond, "Spiders make webs."

T WOULD BE A GOOD NAME FOR WHAT WE :
= MADE? ‘ ~ --associate a spider web with the class activity
: and respond, "Food web." '

BWOF FOOD CHAINS COMMECTED TOGETHER IS
B roop WEB. (Write "Food Web" on the
rd.) Wiy DO YOU THINK IT'S CALLED A :
--respond, "Because it looks like a spider’'s web."

1 DIFFERENCE BETWEEN A FOOD WEEB AND
IAIN? _ --compare the two and indicate that a food web

shows many food chains and how they are connected.
Respond with statements such as, "A web is many
.food chains." ' '

B ts once again to stand behind a card. Make
Bus situation involving one of the animals

b\ the cards. Try to involve an animal that
W gs attached to its card.

should be as lifelike as possible.
k be: a drought hits an arza and wipes , . _ -
-ain for a year; hunters shoot all of the -
B--2; an insecticide kills all of the
11 of the deer die of a mysterious diseasc,

PAFulToxt Provided by ERIC -
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After describing the disaster to the students, have the
student who is standing by that card kneel and lift his
card about a foot off the floor. Then have all of the
students standing behind the cards that are directly
affected by the lifted card kneel and raise their cards.
Then have all those that are affected by the second
movement kneel and raise their cards, and so forth. The
yarns should be so interconnected that all or nearly all
of the students will have been affected by the raising of
the cards.

Say:

REMEMBER, EACH PLANT OR ANIMAIL CARD STANDS FOR
ALL OF THAT KIND OF PLANT OR ANIMAL IN ONE BIG
AREA.

Discuss the disaster you chose to take place in a manner
similar to the strategy below, substituting different
animal and plant names where necessary.

WHAT WOULD HAPPEN TO OUR FOOD WEB IF THE
GRASSES WERE DESTROYED OR RUINED?

DEER EAT GRASSES., WHAT WOULD HAPPEN IF ALL THE
DEER DIED?

IF THE DEER WERE GONE, WHAT WOULD THE MOUNTAIN
LION EAT?

HOW MANY RABBITS DO YOU THINK THE LION WOULD
NEED TO EAT TO EQUAL ONE DEER?

IF THE MOUNTAIN LION STARTS EATING UP ALL
THE RABBITS WHAT WILL THE HAWK DO?

FullToxt Provided by ERIC.
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Students should:

| ‘the disaster to the students, have the
Fanding by that card kneel and lift his
off the floor., Then have all of the
behind the cards that are directly
lifted card kneel and raise their cards.
se that are affected by the second
d raise their cards, and so forth. The
o interconnected that all or nearly all
wvill have been affected by the raising of

CH PLANT OR ANIMAL CARD STANDS FOR
- KIND OF PLANT OR ANIMAL IN ONE BIG

Eter you chose to take place in a manner
krategy below, substituting different
names where necessary.

HAPPEN TO OUR FOOD WEB IF THE
F'DESTROYED OR RUINED? --respond, '"Some animals would go hungry," "Some
: animals would die," "Many animals would suffer."

rSSES. WHAT WOULD HAPPEN IF ALL THE

--respond, "People couldn't hunt any more," “The
mountain lion would get hungry."

'WERE GONE, WHAT WOULD THE MOUNTAIN

--look at the food web and respond, "Rabkits,"
“"Mice ’ " "Cows, "

BITS DO YOU THINK THE LION WOULD
TO EQUAL ONE DEER? --respond, "Lots," "A whole bunch."

AIN LION STARTS EATING UP AuL
WHAT WILL THE HAWK DO? --respond, "Eat something else," "Eat more
i

. mice or snakes,"
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WHAT DOES THE FARMER OR RANCHER GROW THAT THE
MOUNTAIN LION MIGHT EAT INSTEAD OF TIIE DEER?

HOW WOULD THIS AFFECT TIE FARKMER?

FROM WHAT YOU HAVE LEARNED ABOUT FOOD WEBS DO r
YOU THINK ANIMALS CAN LIVE ALL BY THEMSELVES? ‘

Depending on the interest and understanding of your stu-
dents, you may wish to select another animal and "elimin-
ate" it through a disaster. Follow through with the
effects this will have on other living things in the web.
Continue by asking:

AR PEOPLE IN FOOD WEBS?

HOW ARE WE AFFECTED IF SOMETHING HAPPENS TO
OTHER ILIVING THINGS IN OUR FOOD WEB?

COULD PEOPLE LIVE WITHOUT OTHER PLANTS AND
ANIMALS IN THEIR ENVIRONMENT?

Wiy NOT?

\

Q )
B ) See Change of Pacers 4 and 5.
—C
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‘S THE FARMER OR RANCHER GROW THAT THE
{ LION MIGHT EAT INSTEAD OF TIE DEER?

LD THIS AFFECT TIE FARMER?

T YOU HAVE LEARNED ABOUT FOOD WEBS DO
K ANIMALS CAN LIVE ALL BY THEMSELVES?

the interest and understanding of your stu-
Yy wish to select another animal and "elimin-
gh a disaster. Follow througt with the

will have on other living things in the web.

sking:
LE IN FOOD WEBS?

WE AFFECIED IF SOMETHING HAPPENS TO
VING TIHINGS IMN 2UR POOD WEB?

OPLE LIVE WITHOCUT CTHER PLANTS AND
IN THEIR ENVIRONMENT?

3 Yal 4

CHANGE oF P%ER

e

Students should:

--respond, "Cows," "Chickens," "Pigs."

--infer, "tle might go hungry," "“Go broke," "He'd

get mad."

--conclude that the living things they have
studied depend on one another and respond, "No.,"

--respond, "Yos."

--infer, "We'd have less to eat," "we'd have to
eat other things," "We wouldn't be able to use
animals for as many things."

--respond, "YNo."

--respond, "We need other living things for our
food, clothing, and other things.”

loon zorgp 'k 9“ of this activity, each student
shoulld, as o riinirmem:

-=have helvel bo covstyuct one or more food chains

using the uarm wd the nlant and animal flash cards,

—-be able o stute that 411 living things depend

#o2aer i 3’31"-
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Me and my* FOCUS FOR THIS ACTIVITY
Environment CONTENT:
Unit Goals for the Student:
1. Develop an understanding of the flow
of energy through the living worlad.

5. Comprehend the role of man as an
integral part of nature not apart
from nature.

Core A Cbjectives for the Student:
1. Reconstruct the transfer of energy,
food, and water through environmental
systems.

2, Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating
and being eaten,

ENVIRONMENTAL THEME :
Interrelationships of Environmental Components,
Diversity and Patterns

INQUIRY SKILLS:
Observing, Identifying, Associating

PROBLEM~SOLVING SKILLS:
Recording Data, Discussion and Treatment of
Group Data

PRACTICAL APPLICATION:
Working in Groups, Practicing Good Manners




TIVITY

Bls for the Student: UNIT IV, TRANSFER AND CYCLING
Develop an understanding of the flow OF MATERIALS IN E;S;(:E;
of energy through the living world. MY ENVIRONMENT
Comprehend the role of man as an CORE A. ENERGY AND
integral part of nature not apart . " MATERIAL TRANSFER

from nature.
ACTIVITY 4-5, FOOD WEBS IN
b3ect1ves for the Student: MY COMMUNITY
" Reconstruct the transfer of energy,
food, and water through environmental
systems.,

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.

THEME:
ationships of Environmental Components,
y and Patterns

g, Identifying, Associating

NG SKILLS:
g Data, Discussion and Treatment of
ta

LICATION:
in Groups, Practicing Good Manners
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\fNot furnished in materials

ERIC__

kit

Activity 4-5. Food Webs in My Community

plants and animuls in their arvea. They will be given mor
practice building food webs. This time, however, student
will be working with plants and animals within their own
community. Because the plants and animals will be
familiar to the students, this food web will provide a
more concrete model than the previous one.

This activity will introduce/reacquaint students with soma

Teacher Preparation:

Prior to this activity you will want to locate a conve-
nient outdoor place where you can take your class for this
field trip. It should be as rich in plant and animal 1ifé
as possible. A place within easy walking distance is
preferable. Caution the students not to destroy unneces-
sarily any plants or animals in the place visited.

Scvlection of a zoo or science museum as an alternate ;
place to visit will defeat the intended purpose of the i
activity, since the majority of animals and plants present
there are unlikely to be representative of the local area:

Begin this activity by asking:

IF WE WANTED TO TAKE A SHORT TRIP TO FIND A LOT
OF PLANTS AND ANIMALS, WHERE COULD WE GO?

As each place is suggested ask the following questions:

WILL THERE BE A LOT OF PECPLE THERE?

WHO OWNS IT?

HOW CAN WE GET PERMISSION TO VISIT THAT PLACE?

[AFuiToxt Provided by ERIC
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+ Food Webs in My Community

y will uztroduce/reacqzcawt students with some
mimals in their wwa. They will be jlover rore
lding jfood webs. This time, however, students
ing with plunts and animals within thelr om
Because the plants and animals will be

the students, thic food web will provide a

e model thar the previous one.

jaration:

s activity you will want to lccate a conve-

r place where you can take your class for this
It should bLe as rich in plant and animal life
A place within easy walking distance is

Caution the students not to destroy unueces-

lants or animals in the place visited.

a zoo or science museum as an alternate

it will defeat the intended purpose of the

hce the majority of animals and plants present
likely to be representative of the local area.

ctivity by asking:

&\.NTED TO TAKE A SHORT TRIP TO FIND A LOT
'S AND ANIMALS, WHERE COULD WE GO?

is suggested ask the following guestions:

RE BE A LOT OF PEOPLE THERE?
kE 117

"'WE GET PERMISSION TO VISIT THAT PLACE?

+ERIC

Durelng thisg activity, cazh student should:

--Identi’y several rlants and animals found in
fils areaq

-=roroanize relatio
71 his area

-~3upply to the teacher the names of several
lveal ylants and animals to be recorded on
Tullysheet 4-2.

nships of plants and animals

Students should:

~-respond by naming various places in their area.

--respond with such comments as, "Maybe," "Yes,"
“No."

-~respond, "City," "Somebody," "I don't know,"
"The mayor."

~-respond with statements such as, "Talk to the i
owner," "Call the person that owns it," "Ask i)
at the mayor's office." :

PAFullToxt Provided by ERIC
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Discuss all the various areas that could be visited and
eventually arrive at as much of a universal agreement as
is possible. Try not to dictate the spot - let students
discuss the problem and weigh.all the considerations.

Then say:

WHEN WE VISIT THE (place) WHAT KINDS OF PLANTS
AND ANIMALS DO YOU THINK WE WILL FIND?

As students make suggestions, write them on the chalk-
board in two columns - "Plant" and "Animal." If there

is any confusion about what is plant or animal, it should
be clarified at this time. Students may not think of a
fish, a bird, or an insect as an animal, for example.

If this problem arises, it would be a good time to review
the grouping work done earlier in Unit 1I.

If the space on the chalkboard is not needed, leave the
list of plants and animals on the chalkboard until after
the trip. If the space is needed, have a student copy
the list for a permanent record, to be referred to later.

The Day of the Field Trip:

If the weather ié bad, postpone the field trip and see

Activity 4-6 for an alternate lesson.

Briefly review with the students the conduct you expect
from them on the field trip.

NOTE: Students should be paired for the trip. Tell each
group (pair) to identify for you at least three
plants and three animals from the area. Direct
them to tell you the name of each organism and
whether or not it is a plant or an animal. If
you question the presence of the living thing, ask
to see it or indicate evidence of it. Encourége

BB A v ext provided by ERC
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arious areas that could be visited and
e at as much of a universal agreement as

fllcn and weigh all the considerations.

BT THE (place) WHAT KINDS OF PLANTS
DO YOU THINK WE WILL FIND?

suggestions, write them on the chalk-

ns - "Plant" and "Animal." If there
about what is plant or animal, it should
this time. Students may not think of a
an insect as an animal, for example.
Erises, it would be a good time to review
done earlier in Unit I.

e chalkboard is not needed, leave the
hd animals on the chalkboard until after
space is needed, have a student copy

R rmanent record, to be referred to later.

eld Trip:

: bad,'postpone the field trip and see
an alternate lesson.

th the students the conduct you expect
field trip.

hould be paired for the trip. Tell each
r) to identify for you at least three
three animals from the area. Direct
B11 you the name of each organism and
not it is a plant or an animal. If

on the presence of the living thing, ask
or indicate evidence of it. Encourage

not to dictate the spot - let students

Students should:

--guess some of the plants and animals they expect

to find in the area visited.

ACTIVITY
: 4-5
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Diagram 4-~3

................
................
.................

.................................

students to wander around and find as many living
things as possible. Also, urge students to
collect indirect evidence such as a feather, a
bone, hair, an acorn, a leaf, or tracks.

Record the names of the two students in each team on
Tallyshecet 4-2 and take it along on the field trip to
check off plants and animals that each team finds.

(The tallysheet may be attached to a clipboard for

case in writing.} If you must tell the student the name
of the living thing, make an asterisk in the animal
column for that team, (See Diagram 4-3.)

Allow students to list duplicate organisms, but strive
to obtain variety by asking them to bring in more names
if they all select the same organisms.

Some teams may have difficulty supplying the specific
names of animals, such as "robin" or "hawk", in which
case you can use a group name as a category, such as
"hbirds" or "bugs". The same will be true of plants.

When back inside the classroom, have students compare
their predictions with their actual findings. Do this
by writing on the chalkboard the list of plants and
animals the students saw as they call them out to you.
Place this list next to those listed before the field
trip. Have students circle the names of any organisms
which occur on one list but not on the other. (If some
predicted before the field trip that a robin might be
seen, but no robin was reported, circle robin.)

WHY DIDN'T WE SEE ALL OF THE PLANTS AND ANINALS
WE THOUGHT WE WOULD SEE?




. TEACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS \:

mts to wander around and find as many living
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iety by asking them to bring in more names
Eelect the same organisms.

v have difficulty supplying the specific
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ore the field trip that a robin might be
robin was reported, circle robin.)

'T WE SEE ALL OF THE PLANTS AND ANINALS
HT WE WOULD SEE?

ERIC.

Aruitoxt provided by Eic:

Students should:

——-respond, "I don't know," "Some were asleep,"
"Some were dead," "Some spend only part of their
time there,'" "They were there but we just missed
them," "We made a mistake.”
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WHAT LIVING THINGS DID WE FIND THAT WE DIDN'T
EXPECT?

WHAT LIVING THINGS WERE REPORTED THE MOST?

Each plant and animal will now be discussed, and then
used in making a food web. Distribute one 3 X 5 card
to each student. Direct the students to write on his
card the name of a specific plant or animal from the
list, Then have students place cards on the bulletin
board in a rough circle.

Begin the class discussion by pointing to a card.
Ask:

WHAT IS THIS (plant or animal) LIKE?

WHAT DOES IT EAT?

Or in case of a plant, ask:

WHAT EATS IT?
(Student's name) WILL YOU GO TO THE BULLETIN
BOARD AND PLACE A STRING (YARN OR MASKING

TAPE) TO CONNECT THE {(animal) WITH THE PLANT
IT EATS?

Continue the questioning and the student involvement until

all plants and animals have been connected by at least
one string. Throughout the discussion, emphasize the
interdependency of living things on one another. When
all organisms are connected, ask:

WHAT HAVE WE MADE ON THE BULLETIN BOARD?




TEACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS \ ACTIVITY
4-5

i THINGS DID WE FIND THAT WE DIDN'T
| THINGS WERE REPORTED THE MOST?

bimal will now be discussed, and then
food web. Distribute one 3 X 5 caxd
Direct the students to write on his
a specific plant or animal from the
students place cards on the bulletin
circle. ’

discussion by pointing to a card.

S (plant or animal) LIKE?

I EAT?

case of a plant, ask:

TS IT?

ame) WILL YOU GO TO THE BULLETIN
ACE A STRING (YARN OR MASKING
NECT THE {(animal) WITH THE PLANT

tioning and the student involvement until
imals have béen connected by at least
ughout the discussion, emphasize the

.7 1iving things on one anothex. When
connected, ask:

MADE ON THE BULLETIN BOARD?

Students should:

~—~1list the things cirxcled in the field trip list.

~—identify the most common things observed during
the trip. ' .

~—respond according to the organisms specified;

——respbnd by naming the food involved.

~-—connect the two organisms with yarn or tapee.

~=—respond, "Food web," "Food chain."

PAFullToxt Provided by ERIC
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CACTIVITY / MATERIALS TEACHING STRATEGIES
4-5

WHAT WOULD HAPPEN IF ALL OF THE (name of local
plant or animal) WERE TCQ DISAPPEAR SUDDENLY?

Because of the lack of knowledge of the habits of all the
local plant and animal life it may be difficult for some;
of the students to draw the proper inferences, Guide the
discussion so the students conclude that if anything
happens to one group of living things, one or more

other groups is likely to be affected, For example, if .
no one feels that the disappearance of trees would affect
animals, ask: :
f
WHERE WOULD SQUIRRELS LIVE IF THERE WERE NO ]
TREES? WHERE WOULD BIRDS BUILD THEIR NESTS? ‘

IF ALL THE INSECTS WERE TO DISAPPEAR, WHAT
WOULD BIRDS THAT EAT MOSTLY INSECTS EAT TO
KEEP FROM STARVING?

IF ALL THE BIRDS THAT EAT INSECTS WERE TO ]
DISAPPEAR SUDDENLY, WHAT WOULD HAPPEN TO :
THE NUMBER OF INSECTS? ]

Encourage students to suggest and discuss other living |
things whose disappearance would affect groups cf living
things.

.y




EACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS

ip HAPPEN IF ALL OF THE (name of local
#@inimal) WERE TO DISAPPEAR SUDDENLY?

g
lack of knowledge of the habits of all the

d animal life it may be difficult for some
s to draw the proper inferences. Guide the
the students conclude that if anything
“group of living things, one or more

& likely to be affected. For example, if
bat the disappearance of trees would affect
ﬁD SQUIRRELS LIVE IF THERE WERE NO
HERE WOULD BIRDS BUILD THEIR NESTS?

E INSECTS WERE TO DISAPPEAR, WHAT
DS THAT EAT MOSTLY INSECTS EAT TO
- STARVING?

BIRDS THAT EAT INSECTS WERE TO
| SUDDENLY,, WHAT WOULD HAPPEN TO
ROF INSECTS?

?gts to suggest and discuss other living
i sappearance would affect groups of living

Students should:

--infer that if something happens to one group
of living things, another group suffers.

~~recognize that trees have an effect and respond,
"They wouldn't have a place to live," "They'd
have to go someplace else.”

~-respond, "Eat seeds," "Eat something else or die.”

~-respond, "There would be lots more," "More would
grow."




MATERIALS TEACHING STRATEGIES

Send in Tallysheet 4-2,

vy

CHANGE OF

See Change of Pacers 6 and 7,




EACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS X

eet 4-2,

racers 6 and 7.

VK

CHANGE OF PACER

Upon completion of this activity, each studen
should, as a minimum:

-~identify by observation or inferences one, plant
and one animal living in the local area

--state how the disappearance of one group of
plants or animals might possibly affect other
living things

--be able to complete links in a food web.
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Me and my-
Environment

FOCUS FOR THIS ACTIVITY

CONTENT:

Unit Goals for the Student:

1.

2.

Core A Objectives for the Student:

1.

ENVIRONMENTAL THEME:
Diversity and Patterns

INQUIRY SKILLS:
Inferring

PROBLEM~-SOLVING SKILLS:
Explaining, Defending, Answering Why Questions

PRACTICAL APPLICATION:
Practicing Communication Skills

Develop an understanding of the flow
of energy through the living world,

Develop an understanding of cycling
and appreciate the cycling relationship
of the materials and organisms in the
environment.

Reconstruct the transfer of energy,
food, and water through environméntal
systems.,

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten,




Me and my"
Environment

FOCUS FOR THIS ACTIVITY

CONTENT
- . Unit Goals for the Student:
1. Develop an understanding of the flow
of energy through the living world.
2. Develop an understanding of cycling

Core A Objectives for the Student:

1.

ENVIRONMENTAL THEME:
Diversity and Patterns

INQUIRY SKILLS:
Inferring

PROBLEM~SOLVING SKILLS:
Explaining, Defending, Answering Why Questions

PRACTICAL APPLICATION:
Practicing Communication Skills

and appreciate the cycling relationshipg
of the materials and organisms in the
environment.

Reconstruct the transfer of energy,
food, and water through environmental
systemns.

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.




ACTIVITY / MATERIALS TEACHING STRATEGIES
4-6

Activity 4-6., Food Webs in Other Places g

This activity ie designed to show students some environ-'
ments other than the one they visit. It will allow them
to infer the conditions in these environments. Students
will also have an opportunity to relate obvious environ-
mental conditions to the plants and animals of an area.

Slide 4-4 through 4-9 Teacher Preparation:
*35 mm Slide projector

For your information, a few examples of the plants and
animals that might be found in the areas shown in the
slides are listed below.

Plants -Animals

:
Slide 4-4 4~4 Water Plants Octopus, Lobsters, Sponge, :

Sharks, Whales, Crayfish,
Frogs, Snails, Clams

4-5 Cypress,- Spanish Snake, Deer, Turtle, i
Moss, Mangroves, Alligator
Lilies :

4-6 Pines, Grass, Deer, Bear, Cougar, Bobcat, !
Aspen, Fir, Mosses, Wolf, Squirrel, Chipmunk, 5
Ferns, Berries Moose E

;

4-7 Grass, Sagebrush, Jackrabbit, Prairie Dog, :

Bushes Fox, Coyote, Deer, Rattle-
snake

4-8 Cactus, Yucca, Fox, Rattlesnake, Gerbil, f
Chaparral, Sage- - Owl :
brush

4-9 Grass, Trees, Lion, Zebra, Giraffe, Hyena,

\ *Not furnished in materials kit Shrubs, Flowers Vulture, Deer




TEACHING STRATEGIES ANTICIPATED STUDENT BEHAVIORS

. Food Webs in Other Places During this activity, each student should:

4 18 designed to show students some environ- --observe a series of slides of various

than the one they visit. It will allow them environments
conditions in these enviromments. Students --participate in a discussion of the various
ve an opportunity to relate obvious environ- environments

tions to the plants and animals of an area. -~-make inferences about characteristics of unknown

aration:

>rmation, a few examples of the plants and
might be found in the areas shown in the

isted below.

5 Animals

lants Octopus, Lobsters, Sponge,

‘ Sharks, Whales, Crayfish,
Frogs, Snails, Clams

, Spanish Snake, Deer, Turtle,

angroves, Alligator

?rass, Deer, Bear, Cougar, Bobcat,

pir, Mosses, Wolf, Squirrel, Chipmunk,

Berries Moose .

fagebrush, Jackrabbit, Prairie Dog,

| Fox, Coyote, Deer, Rattle-
snake

‘Yucca, Fox, Rattlesnake, Gerbil,

1, Sage- owl

Lion, Zebra, Giraffe, Hyena,
Vulture, Deer

environments.




 MATERIALS

TEACHING STRATEGIES

Slide 4-5

ERIC.

As much student discussion as possible should accompany
these "siides. The students should be asked to think of
other living things they might expect to find in each
area pictured. There might also be indirect evidence
of some ‘organisms that the students could use as a clue
to the presence of an animal -- for example, a feather
from a cardinal. ' ’

As each slide is shown, ask this series of questions:
WHERE WAS THIS PICTURE TAKEN? WHY DO YOU
THINK SO?

WHAT KINDS OF PLANTS DO YOU SEE?

WHAT KINDS OF ANIMALS DO:YOU SEE?
DO THESE ANIMALS (PLANTS) LIVE AROUND HERE?

WHICH ONES COULD WE NOT FIND IN OUR AREA?
WHY? :

WHAT OTHER PLANTS (ANIMALS) DO YOU SUPPOSE
LIVE AT THIS PLACE? WHY? HOW DO YOU KNOW?

WHAT IS .THE WEATHER LIKE AT THIS PLACE?

WHAT DO THE ANIMALS IN THE PICTURE EAT? WHAT
EATS THEM?

Aruitoxt provided by Eic:




EACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS x

discussion as possible should accompany
ne students should be asked to think of
ngs they might expect to find in each
Ihere might also be indirect evidence
5 that the students could use-as a clue
>f an animal ~- for example, a feather

'shown, ask this series of ‘questions:

iIS PICTURE TAKEN? WHY DO YOU

)F PLANTS DO YOU SEE?
)F ANIMALS DO YOU SEE?

[MALS (PLANTS) LIVE AROUND HERE?
FOULD WE NOT FIND IN OUR AREA?

LANTS (ANIMALS) DO YOU SUPPOSE
PLACE? WHY? HOW DO YOU KNOW?

ATHER LIKE AT THIS PLACE?

ANIMALS IN THE PICTURE EAT? WHAT

Students should:

--infer the locations of the pictures and tell
what they used as clues,

--describe in general terms the plants in the
pictures.

--describe the animals in the pictures.
--identify local plants and animals as much as

possible.

--identify those plants and animals not found in
the area and give reasons why not, such as,

~ "No food," "Too large," "“Too cold," "Too wet,"
"Too dry," "Too many people,’” and so forth.

—--infer what other plants and animals live there.

--speculate about the climate of the place.

--describe possible food sources of animals
described.

ACTIVITY




ACTIVITY / MATERIALS . TEACHING STRATEGIES
4-6 , .

WHY DO THE LIVING THINGS PICTURED DEPEND ON
EACH OTHER?

LETS USE THE PLANTS AND ANIMALS IN THE PICTURE
AND THE ONES YOU SUGGESTED, TO MAKE A FOOD
CHAIN. : :

Put the food chain suggested by the students on the
chalkboard. ’

COULD YOU LIVE AT THIS PLACE? WHY? WHY NOT?

Continue with this line of gquestioning for each slide.

CHAN

See Change of Pacers 8 and 9.

\

O

ERIC

AruiToxt provided by ERIC




| " TEACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS

| THE LIVING THINGS PICTURED DEPEND ON
HER?

;g'THE PLANTS AND ANIMALS IN THE PICTURE
1ONES YOU SUGGESTED, TO MAKE A FOOD

d chain suggested by the students on the
YOU LIVE AT THIS PLACE? WHY? WHY NOT?

 this line of gquestioning for each slide.

ey

CHANGE OF PACER

't Pacers 8 and 9.

Students should:

-~recognize food relationships and make
responses such as, "The buffalo eats grass,"
"The eats o

-

--suggest which plants and animals would fit into
a food chain,

--speculate on their life needs and decide if the
pictured environment could satisfy those needs.

Upon completion of this activity, each 8tudent
should, as a minimum:

--have participated in the description of one or
more of the glides

--have made at least one inference about one of the
pitetured environments. o
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e and my-
Environment

FOCUS FOR THIS ACTIVITY

CONTENT :

Unit Goals for the Student:

1.

5.

Develop an understanding of the flow
of energy through the living world.

Comprehend the role of man as an
integral part of nature not apart
from nature.

Core A Objectives for the Student:

1,

Reconstruct the transfer of energy,
food, and water through environmental
systems.

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

and being eaten.

ENVIRONMENTAL THEME:
Interrelationships of Environmental
Components, Complementarity of Organisms and
Environment, Flow of Energy

INQUIRY SKILLS:
Identifying, Associating, Describing

PROBLBM—SOLVING SKILLS:
Explaining, Defending, Answering Why Questions

PRACTICAIL APPLICATION:
Following Directions, Practice Communication

Skills




CTIVITY

"”'”als for the Student: UNIT IV. TRANSFER AND CYCLING

. Develop an understanding of the flow OF MATERIALS IN

of energy through the living world. MY ENVIRONMENT EBE;(:E;
. Comprehend the role of man as an CORE A. ENERGY AND

integral part of nature not apart MATERIAL TRANSFER

from nature.

: . ACTIVITY 4-7. CLUES TO SUCCESS

| Objectives for the Student:

} Reconstruct the transfer of energy,
food, and water through environmental
systems.

Recognize the existence and importance
of interrelationships between plants
and animals as a result of eating

' and being eaten.

; THEME:

plationships of Environmental

ents, Complementarity of Organisms and
ent, Flow of Energy

i‘LS:
fying, Associating, Describing

ING SKILLS:
ing, Defending, Answering Why Questions

PPLICATION:
ing Directions, Practice Communication




/ MATERIALS

TEACHING STRATEGIES

Worksheet 4-3

Slides 4-10 through 4-13

*Many magazines containing plant
and animal pictures

*Scissors

*Butcher paper

*Large felt pens or crayons

*Paste or tape

*35 mm Slide projector

\ *Not furnished in materials kit

ERIC

TR

Activity 4-7. Clues to Success

This clue to success is divided into two parts. The
first is structured. Its completion should aid in the
success of the second, which ie relatively unstructured
to allow latitude for the student's imagination.

rPart I.

in Following Directions page of the Student Record of
Progress. Use the guidelines to rate your students on
their ability to follow directions. Distribute Worksheet]
4-3. '

Then say:

FIRST FIND SIDE A OF YOUR WORKSHEET. NOW, LISTEN
CAREFULLY., WE ARE GOING TO PRACTICE FOLLOWING
DIRECTIONS. LISTEN VERY CAREFULLY AND DO THINGS
JUST AS I ASK YOU TO. 1 WILL REPEAT EACH DIRECTIONf
ONLY ONE TIME,

PRINT YOUR NAME IN THE SPACE AT THE TOP OF THE :
WORKSHEET. i




| | TEACHING STRATEGIES

ANTICIPATED STUDENT BEHAVIORS

Clues to Success

‘success is divided into two parts. The
wetured., Its completion should aild in the
he second, wiich 18 relatively wwctructurod
itude for the student's imagination.

N

g students Worksheet 4-3, turn to the Progress
'S,Directions page of the Student Record of
se the guidelines to rate your students on
to follow directions. Distribute Worksheet

ND SIDE A OF YOUR WORKSHEET. NOW, LISTEN
LY.  WE ARE GOING TO PRACTICE FOLLOWING

ONS. LISTEN VERY CAREFULLY AND DO THINGS3

I ASK YOU TO. 1 WILL REPEAT EACH DIRECTION
TIME.

£l

DUR NAME IN THE SPACE AT THE TOP OF THE

i

/FRIC

Full Tt Provided by ERIC
P

Juring this activity, each student should:

—--anewer each of the four instructional assessment

_ques:ims on Worksheet 4-3

--out ou! of magazines pictures of plants and
anirle that are related

-=ind cate with lines on his food web some
interreiationshipe between the plants and
mimals

—-exrlaln (o thu olags how materials and energy
e throush nig Fooul seb

—-—cx: Litn o the cluss how the disappearance of
ore wind o crganiem in hls jood web might

alt'cuer other organisms in the web.

CLUES\ Tasuccess

‘Students should:

--print their name in the space at the top
worksheet.
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Slide 4-10 and 4-11,
. Worksheet 4-3A

Slide 4-12 and 4-13,
Worksheet 4-3B

Pause; repeat the direction; pause again; then say:
PRINT THE DATE UNDER YOUR NAME,
Pause; repeat the direction; pause again; then say:

MARK AN X IN THE LOWER RIGHT-HAND CORNER OF THE
WORKSHEET.

Pause; repeat the direction; pause again; then say:
CIRCLE THE WORKSHEET NUMBER.
Pause; repeat the direction; pause again; then say:

DRAW A BOX AROUND YOUR NAME.

Pause; repeat the direction; pause again; then say:

NOW WE ARE GOING TO ANSWER SOME QUESTIONS ABOUT
FOOD WEBS.

Read sach question and possible answers aloud to the
students, while projecting the slides in order for each
question. Repeat each question and allow ample time
for the students to mark their worksheets.

When the students are finished, collect the worksheets,
Then project Slides 4-10 through 4-12 again, discussing:
the questions and answers with them. Encourage student;s_

to defend their choices. After class, tally the students
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direction; pausé again; then say:

\TE UNDER YOUR NAME.

direction; pause again; then say:

| THE LOWER RIGHT~HAND CORNER OF THE

di;eétion; pause again; then say:
ORKSHEET NUMBER. |

direction; pause again; then say:
ROUND YOUR NAME.

éirection; pause again; then-éay:

OING TO ANSWER SOME QUESTIONS ABOUT

n and possibleé- answers aloud to the
rojecting the slides in order for each
each guestion and allow ample time

to mark their worksheets.

are- finished, collect the worksheets.
s 4~10 through 4-12. again, discussing

"¢y "rs with them. Encourage students

4-7

Students should:

—--print their name.

--mark an X in the lower right-hand corner of their
worksheet.

-—-circle the worksheet number.

~~draw a box around their name.-

--mark an X on the plant in answer to Questlon 1

--mark Choice B in answer to Question 2. -

—-mark Choice B in answer to Question 3 after
inferring that the number of fish in the pond
will decrease as a result of a decreasing food
supply. ‘

—-mark A and E in answer to Question 4 after
inferring that the grass would grow taller with
no rabbits to eat it and that the hawks would
decrease since there are fewer rabbits to eat.

EMC
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After class, tally the students’
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piece of butcher paper. After they have placed the

TEACHING STRATEGIES

answers on Tallysheet 4-3, Consider whether the whole
class needs further review or if a few individuals need '
special attention. Send in Tallysheet 4-3. “

Then proceed to the next part.
‘Part II.

Instruct students to cut pictures of plants and animals
that they believe are part of a food web out of the
magazines you provide, It is important that you cbtain
sufficient magazines with appropriate plant and animal
pictures. Several that would be excellent for this :
purpose are: ‘

Ranger Rick, National wildlife, International Wildlife
all available from: National Wildlife Federation
1412 - 16 Street, N.W.
Washington, D. C. 20036

Audubon Magazine 950 - 3rd Avenue
New York, New York 10022

Arizona Highways 2039 W. Louis Avenue
Phoenix, Arizona 85009

and , ‘

National Geographic 17th and M Streets, N.W.
Washington, D, C. 20036

Friends, other teachers, and students may be able to help]
in supplying copies of the above. Don't forget to seek '
out your school librarian, who may have back issues that:
can be cut up. Sports magazines (Qutdoor Life, Field & .
Stream, etc.) available at most newsstands should also
prove useful. g

Have the students tape or paste pictures onto a large
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pictures on the paper, have them connect the plants and
animals with arrows, using felt pens or crayons to show
the relationships that exist.

when the food webs are complete, ask each student to
display his food web and explain to the class the
relationships he has drawn. Ask each student to explain
how energy and materials are passed through the food web,
and also to show how the disappearance of one kind of
living thing might affect his food web.

As each student explains his food web, capitalize on the
good things that are in the food web. You can use this-

P . : P A "‘5:‘.'
activity as a gauge of your teaching success in Activities

4-1 through 4-6. The activity has achieved its purpose
if all of your students made a reasonable food web and.
have shown basically accurate interrelationships.

Evaluate in your own mind the posters that do not meet

this minimal standard. Perhaps you will need to backtrack|

to make certain concepts clearer. Success will be
determined by the ability of the students to explain
material and energy flow and disruptions in their food
web.

Display all the food webs somewhere in your room.

Interpréting and Scoring:

Items 1 and 2: Assess the concept of transfer of energ
in the food web. Students must draw conclusions from
data presented, Additional work on food chains wil

needed for those students who‘mark these answers wrong.

=
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Perhaps you will need to backtrack

VORK

Students should:

--construct, individually, a picturial food web.
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Find the column marked Activity 4=7, Transfer of Energy,-
on the Concepts page of the Student Record of Progress.
Circle YES if the student has answered both Questions
One and Two correctly. Otherwise, circle NO.

Items 3 and 4: Assess the understanding of the inter-
relationships between living things in the environment.
These items assessS a higher level of problem-solving
skills, and answering one out of a possible three will
indicate success.

Find the column marked Activity 4-7, Effects on Food Webs;
on the Problem-solving page of the Student Record of
Progress. Circle YES if the student answered ore of
the three possibilities correctly. Otherwise, circle NO.

Turn to the Progress in Following Directions page of
the Student Record of Progress.

Five directions were given to students:

1. to print their name in the space at the top of theé
paper |

It

2. to print the date under their name f

3. to mark an X in the lower right-hand corner of :
the worksheet '

4, to circle the worksheet number

5. to draw a box around their name.
Circle YES if at least four directions were correctly
followed. . Circle NO if only one or none of the five

directions were followed. Circle PART for the remaining;
students to indicate partial ability to follow direction

Turn to the Responsibility and Involvement page of
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the Student Record of Progress. Using the guidelines,
rate each student's involvement in science.
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AN

f Progress. Using the guidelines,
s’ involvement in science.

Upon completion of this activity, each student
should, as a miminum:

--have completed Worksheet 4-3

--have constructed a food web using pictures cut
from magazines ‘

--have described his food web picture orally in

terms of the plant and animal relationships
shown,




%EB pue kupdﬁo S10M

(s)axed yotym LITUaPI -- ON (] S°Xx O nmuﬂ>ﬂuum sTY3 3o (S)3xed Aue 3Two nok prd

.usmﬂnoum pue sobed -- ON[J S°X([] ¢MOTTOF O3 YBnous IPITD SUOTIONIISUT IIYOELD] 9I9M

éTeotioead sxow apew aq A3TATIOR Y3 PTNOD MOY ‘j0u 3T ¢93TT Kepkxsas IToY3 ur
2SN TTIM s3uspnis ayl putyjawos aq A3TATIOP STY] WOXJ pauted abpaTmouy ayl TITM

fweTqoxd pue s9bed -- sa3x (] ON O
ékzernqensoa z0 s3deoouon Aue Burpuejszspun X3TnOTIFTIP SARY SIUIPNIS pta

SW9Y3 SATOS9I nok prnom 305‘0=m Kayy sxam Jeym ‘sustqoad 31 s
seXx[d ON[] ¢nok Aq paureiqo sax (] ON O ¢ITY ur ¢swatqoxd jusudrnbg ‘9

MATISIA YO HONYISISTH
JONIYIAJITANI JO LSTIHLNI ma<mmnoz
LSTYILNI HOIH

TV ¥/E /T v/T  :05 4dn INON ,
*Ax0bajeo yoea ur SSETO INOKX JO uoraxod 9yl }oayd :3SIIIJUT JUIpRIAS °G

(T3qumy QI °s0) SIep.|.
yora uo juasqe suapnis:|
SSeTo adudatods s,iep yoesd
z203 butrxedsad sajnuti

Aep yoea aouaTIS Uo |
[UT]} SSe1d JO mmuﬁcdz .
(2/1T *B°> ‘s3ep pue,
yjuow) jybney ajeq

9 Aeqg s Aeqg v Keq € Aeq

A Att1elL Isod :dsn sosd

Idyseal,




ijUSUMIO)  ON[] sSax]
¢maap 4Aayz sdrysuorieresx gam pooy ayj urerdxs 03 STqe S3USPNIS ayy aiay  “pT

fjusumo) oN[] sax O ésasqumu ajenbspe ut punoy ssan3std siyetradoxdde sxaM €T

"u:.wEEoo ON[J S9i(] iéE~p I99YSyIOoM butsn A3TNOTIITP 2aey s3juapnis pra "z .

I5:

S¢S Evaluatior

isuotysand otT3toads

$ Juaumo) ] (s)abed :¢pPOSTASI ST UMTNOTIIND Iy uaym paburyoun
paute3ax aq pInOYs A3TATIOP STyl 3o s3ixed jeym ‘possabbns ST UOTSTADX IT

2T doap~-- PIqTIIOSIp sabueyo xolew Ppo31sabbns UOTSTASI sT se doay--
SSaTY3IaIoM O ayew--butbeates y3aom O ay3 spaIu--entea jo O STTYMUIIOM [
:£3TAT30® STU} Jo But3jer .mox “°TT

v :XHM pue pal3TWO a19M
(s)3xed yorym A3ITU9PT -~ ON O S9A O <XITATIO® STYR JO (s)3xed Aue 3Two nok pra

. 3UPTQO1d pue sebeqd -- ON[] SSXK[] <¢MOTTOF 03 ybnous xeas SUOTIONIISUT IIYILS] 9ISM

éTeorioead asxouwt dpew aq A3ITATIOP 9Yy3 PTNOD MOy ‘jOU 3T ¢93TT Aepdisad atayy ur
9sn TITM sjuspnis ayy buryjswos aq A3Tarioe syl woxy pauteh sbpaTmouy ayz ITIM

C

FullText Provided by eric [

Q
I

__fweTqold pue sobed --
_AzeTnqeooa o s3daouoo. fue: burpuesopun. A31noTI3rp ea

.:‘_3




*ux0j STY3 Y3Tm Huotre eprno pajejouur syy puas pue A3TAarioe
ml...w Ino xeay *apTng 3yl jo Adoo puodds Inok xoA0 TIE 23TAIM Teorioead H0>wc0£3,
*A3TAT3oR 9Y] 93TAMDI pThom NOA moy ATTedTIToads pue ‘sSsSa00ons e A3TAT3O® wﬁ
ayew 03 PTP oA jeym ‘Huoim jusm jeym ‘3IybTx Jusm Jeym TT93 MOTeq ooeds ayy’ GH

I8yoRay




ucvaUm ‘SUOTSTA3I InOA ‘SpTND pajejouue payosejje ‘uorisonb yoes pazemsue nok aaeq

: (ATo3erpoumt puodsax pue peax TITM aM) JJels I0F sobessap

:3ua3uod Inoqe (suorisenb wov UII0U0D

EWooIsseTd Inok ut Iesy I0 99s nok pTp buruawsT juspnis jo sojoposue FeyM

'BSCS Evaluation: EMH'

¢o39 ‘s3ooysATrel ‘XIoM

.\)

L




4»“

was the background i.nfox'mation £or this core clear and uscful? OYes
- Comment:

Owo

" 2. Was there toco much preparatory reading and too many directions given to the
° teacher? O Yes ONo
' Comment.:

3. Was it clear to you why these particular activities were chosen and the direction
they were leading? O Yes O No

4. How would you increase the clarity of this core for students? (Help them under-
stand why they are doing these activities.)

P

5. - Is there a practical (take-home) value for your students in these activities?
O Yes ONo 1I1f yes, what do you see as the "take-home" lesson? 1If no,
what is needed? .

6. In these materials, what things did your students find difficult to do?

7 Comment about the amount of reading and wr:.t.mg required of students. Should
there be more or less in this core?

8. Were the Clues to Success and Student Record of Progress helpful in this core"
OYes ONo If helpful, how are they helpful?

9. bid you make use of the Planning Guide included in the introductory material for
this core? OYes DONo .
Comment: ) .-

’ ).
10. During this core was class time taken for students to observe the pond, pets, or b
plants; play games from eariier activities, or explore scicnce ideas not in the 24
materials? OYes ONo B
Comment: €

o

)

S

1l. If you could teach ﬁvour way, rather than following the Guide, how would you
do it? .

Did the activities fulfill the puxrposes described by the core objectives and
rationale? Oyes O No ‘
Comment: :
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Were the Clues to Success and Student Record of Progress helpful in this core?
DYes ONo If helpful, how are they helpful?

pid you make use of the Planning Guide included in the introductory material for
this core? O Yes 0O No
Comment :

During this core was class time taken for students to obgerve the pond, pets, or
plants; play games from earlier activities, or explore science ideas not in the
materials? O Yes ONo -

Comment:

If you could teach &our way, rather than following the Guide, Low would you
do it? .

Did the activities fulfill the purposes described by the core objectives and
rationale? 2 Yes 0 No
Comment:

Which of your students do you believe were unsuccessful in achie'ving the
objectives of this core of agtivities? Explain:

vz, Wi04 ¥0eqPOS] HWA




NEW STUDENTS ENTERING DURING THIS CQ

Date Entered Lést Name Name Used Ethnic Group Sex |- Birthdate ' Tes;—Date Te
W B S O MF | . : W B

W B S O MF ' : W éi

W B S O MF . .W B

W .B S © M F : ) - W B:

W B S O M F . ) W BE

W B S O "MF | ' ' W B!

W = white : . W=WIS

B = black ; o B=Bir

S = Spanish- o K . ©- . O=0th

American ’ . ] ,(N 
O = other : B

STUDENTS DROPPED IN TiilIS PERIOD

Date Dropped Last Name First Reason for Dropping

. : ,
Aruitoxt provided by Eic: . . - . .




NEW STUDENTS ENTERING DURING THIS CORE

roup Sex Birthdate Test Date Test Total Vverbal Per formance Previous Test Score

(] M F W B O
M F W-B O
M F W B O
M F W B O
M F W B O
M F W B O

- W=311SC

. B=Binet

sh- O=0Other

can (Name)

son for Dropping

QO

ERIC

PAruntext provided oy enic il




UNIT IV,

Environment
CORE B.

TRANSFER AND CYCLING OF

MATERIALS IN MY ENVIRONMENT

DECOMPOSERS IN
MY ENVIRONMENT

AIMS FOR ME AND MY ENVIRONMENT

DEVELOPMENT IN EACH CHILD OF A SENSE OF IDENTITY AS A
"PERSON WHO HAS SOME DEGREE OF CONTROL OVER AND CAN ACT
ON HIS ENVIRONMENT. This will lead to a degree of
.Self-determination based on a rational coping with
Situations rather than on a passive compliance or an
impulsive response to problems.

DEVELOPMENT IN EACH CHILD OF A SUCCESS SYNDROME .

More than anything else, each activity is intended

to be a success experience for each child. 1It is

the teacher's responsibility -- almost obligation --
to see that each child succeeds at a level that is
challenging to his abilities and that preserves his
self-respect. It is a further responsibility of the
teacher to point out his achievement. The students
as a group should help each individual fit what he
has done into-a pattern of accomplishment.
DEVELOPMENT IN EACH CHILD OF AN INTEREST THAT COULD
BECOME A HOBBY OR AVOCATION OVER A LIFETIME (through
an exposure to an array of experiences in science).
It is hoped that many children will find some area --
perhaps growing plants, caring for animals, identi-

" fying flowers, collecting things, or simply enjoying
ovtings into the country -- that they feel strongly
about and can develop some competence or knowledge
in., This would provide a means of self-expression,
and (perhaps) allow some degree of sharing or involve-
ment with others. _ '
‘DEVELOPMENT IN EACH CHILD OF A SENSE.OF RELATIONSHIP
-AND EMPATHY WITH OTHER LIVING THINGS, It .is hoped

‘ that. this will lead to a positive regard and caring

out!what. affects them as. individuals and as a group,
What affects themg_ fects the community of man.

Develop an understand

Develop an understand
relationship of t

Recognize the role of
to which man uses th

Comprehend the rol
nature.

Recognize the role mi

Discover environm

Appreciate how kn

Conclude that mlc
problems for man
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MY ENVIRONMENT o | BSCS

e

UNIT IV GOALS

1. Develop an understanding of the flow of energy through the living world.

2. Develop an understanding of cycling and appreciate the cycling
relationship of the materials and organisms in the environment.

3. Recognize the role of decomposers in the cycling process.

4. Realize that because certain materials are in finite supply, the extent
to which man uses these materials will have an impact on the environment.

5. Comprehend the role of man as an integral part of nature not apart from
nature.

CORE B OBJECTIVES
1. Recognize the role microbes play in the decomposition process.
2, Discover environmental réquirements of microbes and other decomposers,
3. Appreciate how knowledge of decomposers can improve man's environment.

4. Conclude that microbes contribute to man's well-being as well as pose
problems for man.
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CORE B RATIONALE

After developing the concept of a food web (Core A}, the student may
naturally ask the question: food web =- then what? In other words, what
nappens at the end of a food chain? Obviously generation upon generatinn
of dead plants and animals do not accumulate in the environment. All
organisms die and eventually decompose; the materials are then recycled
through the environment., An attempt has been made -- not to account for
the cycling of specific materials -- but simply to develop an apprecia-
tion of the role of decomposers in the natural economy and to develop the
general concept of a cycle.

The accumulation of dead material is reviewed by referrinyg to the
class compost that was set up in Activity 4-0. The students are then
introduced to the concept of scavengers in the environment (Activity 4-8).
{These scavengers begin the decomposing of the dead material in the environ-
“|Iment. A short activity follows that suggests the role of such visible
‘/|decomposers as pill bugs or worms (Activity 4-9). In Activity 4-10 the
|compost is reexamined and then put to practical use in Activity 4-11 when
|the students plant seeds in it. After students have observed and discussed
the compost, they focus on the role of microbes in the decomposition
Iprocess. Activity 4-12 shows the presence of microbes in the compost
through an experiment that demonstrates that micrcbes breathe. The next
activities (4-13 and 4-14) consider the kinds of environments necessary
for microbes to grow and participate in the decomposition process. Students
discover that wet and warm environments encourage microbial growth. This
concept is extended to the "real world" by a visit to a grocery store (or
school cafeteria), where food storage and preparation is examined (Activity
4-15) , The various methods of food packaging are examined in terms. of
conditions for microb:lal growth considered earlier. The core is. concluded
By directing attention again to the positive aspects of microbial activity.
"Mlcrobes (yeast) are used to produce bread and wine in the classroom
,(Act1v1ty 4=17). In Activity 4-18 students use’ Food Chain cards, along

by changing color
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Students

indicator is a substance that shows the presence of a chemical substance

with a new component -- decomposers -- to construct food cycles that show
the important role of decomposers in cycling materials through the
environment.

BACKGROUND INFORMATION FOR THE TEACHER

Activity 4-8 (Starting to Round Up the Food Chain) introduces the
concept of scavengers in the environment. The term "scavenger" is
usually applied to an animal that feeds on dead or dying material often
discarded by other living things. In this role they function as
decomposers, breaking down complex materials to simpler ones. Some
animals that function as scavengers are the opossum, hyena, rat, vulture,
gull, crow, earthworm, ant, snail, and sow bug. The latter are used in
this activity because of their wide distribution and ease of handling in
the classroom. Sow bugs {(some that roll intc a ball are known as pill
bugs) are really small land-dwelling crustaceans, and not insects. An
important function served by the maintenance of pill bugs in the
classroom is to reinforce the essential components of an environment:
shelter, food, and water, Activity 4-9 (Pill Bug Paradise and Worm
Wonderland) is the making of the pill bug or worm environment.

Activity 4~12 (Compost Microbes} uses a simple demonstration that
human beings change the air they breathe (produce carbon dioxide). An
experiment then follows that demonstrates that a sample of class compost
(containing microbes) changes the air in a similar way. The conclusion
to be developed is that the decomposition occurring in the compost pile
is due to living microbes. .Students are led to believe that microbes are :
"breathing" just as they themselves are, and therefore microbes are probablyl
alive. The success of this activity depends upon the use of a chemical * ‘
indicator solution to detect carbon dioxide dissolved in water. An

by changing color. Bromthymol klue is an indicator that changes to a
green or yellow color in the presence of an acid. Carbon dioxide (COZ)
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BACKGROUND INFORMATION FOR THE TEACHER (continued)

korms an acid when dissolved in water. Therefore, in this experiment,
bromthymol blue can be used to indicate, indirectly, the presence of COZ'
Activity 4-13 (Wet and Drv) provides a”link between the concept of
environmental requirements and the function of microbes as decomposers.

An assortment of organic materials (mostly foodstuffs of plant origin) are
subjected to wet and dry conditions. The samples exposed to moist storage
will usually develop very cbvious microbial (fungus) growth. The success
of this activity depends on the careful choice of test materials: 1If
beans, peas, or other seeds are used, be certain that they are intended
for use as food and not seeds for gardening. Seeds prepared for planting
usually are treated to prevent fungus growth. If bread is used, be sure'
‘that it contains no preservative (now a common ingredient) to prevent

enough moisture to support mold, even in a dry chamber. Be sure that
_electlon of otherwise dry materials excludes salted and sugared products.
Mlcroblal growth in these materials will be inhibited by the salt or sugar
:solutlons. In certain communltles, the storage of hay for livestock feed
mqy be of local importance. If =92, use hay or straw for this sample. Hay
@é harvested in a green condition before the plant seeds mature.

mold. The bread should be stale to begin with since fresh bread may contain

Nutrients are therefo:
is a term applie to
for grain. These sta
less likely to develo

Activity 4-14 (Cc¢
requirement theme estq
may be limited by a sg
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requires no special pn
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store or to the schooll
the variety of packagf
directed toward the st
preservation. (

Activity 4-17 (A
role of microbes. Par
which man benefits dl‘
pPart II, the use of y
of carbon dioxide prqv

Activity 4-18.(#%
decomposers in the cyc




UNIT IV,

CORE B.

TRANSFER AND CYCLING OF .
MATERIALS IN MY ENVIROMMENT

DECOMPOSERS 1IN
MY ENVIRONMENT

Jis experiment,

; presence of COZ'
the concept of

as decomposers.

' plant origin) are

d to moist storage

jwth. The success

aterials: If

ey are intended

ared for planting

ffs used, be sure

t) to prevent

‘Be sure that

tsugared products.
;. the salt or sugar
br livestock feed
) this sample. Hay

~h bread may contain

Nutrients are therefore retained with a greater likelihood of mold. Straw
is a term applie to the stalks of a plant whose seeds have been harvested
for grain. These stalks contain little or no residual nutrients and are
less likely to develop microbial growth in a short time.

Activity 4-14 (Cool and Warm) is a variation of the habitat-
requirement theme established earlier. The concept that microbial growth
may be limited by a specific condition is expanded to another example,
thet of refrigeration. This is a straightforward experiment and
requires no special precautions.

Activity 4-15 (Stor(ing) Problems) is a visit to a local grocery
store or to the school cafeteria. Emphasis here should be placed on
the variety of packaging and storage methods employed and should be
directed toward the students' "real" world of food storage and
preservation.

Activity 4-~17 (A Real Gas) directs attention again to the positive.
role of microbes, Part I consists of a demonstration of fermentation in
which man benefits directly from the products of microbial action. 1In
Part II, the use of yeast in baking demonstrates the practical appllcatlon
of carbon dioxide production by microbes.

Activity 4-18 (Rounding Out the Food Chain) should make the role of
decomposers in the cycling of materials more apparent.




Me and my"
Environment

UNIT 1v.
CORE 8.

a teaching and preparation schedule. All suppI{y'

PLANNING GUIDE

NOTE: Some activities ({ndicated {in italics and anf‘!,g
be prepared several days or weeks in advance. Usi

Activity Number, Page, Check List of Supplies Needed i
s . I} j’ N
Tentative Teaching Time Materials You Furnish |  Materials in Supply Kit (lta%
| ;
4-8. Starting to Round | 35 mm slide projector : Material
up the Food Chain t Flash cards:
: Hawk
) Frog Arrangemd
Days needed: 1 ! Mosquito 1
| Man
i\ Cow i
| Grass i
: Slide 4-14 Vulture d
| Slide 4-15 Beetle on
I Slide 4-16 Ant closg
| Slide 4-17 Anthill 3
| Slide 4-18 Rotting 1
| slide 4-19 Board = !
y Slide 4-20 Board tuy
: Slide 4-21 Microsd@%
\ b
) I
4-2, Pill Bug Paradise Covered plastic shoe box or:
and Worm Wonder- fish aquarium ) One _f
land Pieces of potato and carrot ! Small pi
Sponge ] Small, Fé
Leaves { Dried le
Pill bugs : 25 to 50
Days needed: 1 Spade or fork : 4
Gallon jar | widemouth
' et
i
I
|
I
|
I
t
I
|
|

Soil

Sand
Earthworms
Lettuce
Grass




PLANNING GUIDE

‘activities ({ndicated it Ltalics and an
repared several days or weeks in advance.

ﬁ“ching and preparation schedule. All supplies needed are listed. BSCS

M in the margin) must
Use this summary as

[m———

of Supplies Needed

| Materials in Supply Kit

|

Notes and Suggestions to Teacher '
(Italics and Arrow Indicate Advanre Preparation Directions)

!

Flash cards:

Materials for Activity 4-9 must be secured now.

Hawk ’ ’
J‘ Frog Arrangements for field trip in Activity 4-15 should be made now.
] Mosquitc
4 Man
Cow
Grass
Slide 4~14 Vulture on carcass
Slide 4-~15 ’ Beetle on carcass
Slide 4~16 Ant close-up carrying food
Slide 4-17 Anthill activity
Slide 4~18 Rotting log
Slide 4-19 Board
Slide 4-=20 Board turned over-~sow bugs, slugs, etc.
Slide 4-21 Microscopic decomposers

One

. I G IS N S I G S S G GES WS D LS I P WD L LMD D D S S S e

Widemouthed

About ten

Small pieces

Small, test tube plug
Dried ‘leaves

25 to 50




}:LJ&;%T;;. AR S N i " ; ‘(3 v . '.I ‘
CORE ;V | PLANNING GUIDE

NOTE: Some activities (indicated in italics and an M in the
be prepared several days or weeks in advance. Use tpi
a teaching and preparaticn schedule. All supplies nee

Check List of Supplies Needed

ientative Teaching Time Materials You Furnish Materials in Supply Kit (Itakics 9
4-9. Pill Bug Paradise | Cornmeal
and Worm Wonder- Black paper One sheet
land (continued) Tape
. 4=-10. Talking Rot

Days needed: 1

Compost piles

From Activit*
Worksheet 4-0
Equal-arm balance kits Four

4=11.

Planting in
Compost

Compost piles
Cleaned, 1/2-pint milk

Popsicle sticks or pieces of
Felt pens

Trowels
Commercial planting soil

Class compogﬁ

cartons Two per stude

Several for:d

il

Seeds:
Marigold o
Bean One package ‘o

. e
Peat pots TWO per stq§ﬁ

Compost
Wwaterx

iy

From Activiﬁy

Flask, 250 ml, widemouthed One per pair
Water pipe One per‘sﬁdaé
Rubber stopper, #8, one-hole| One per pair]
Tygon tubing, 1/4-inch 1.D., : i
12 inches long One per -pair

T
[}
)
|
|
|
|
|
L
}
l
|
i
[}
I
J
}
|
I
|
|
|
|
|

masking tape ) Two per stud
| oy
|
|
|
|
|
|
|
|
l
|
J
|
i
|
|
|
|
)
}
|
|
|
|
}
}




PLANNING GUIDE

ivities ({ndicated in {italics and an M in the margiin) must

Use this summary as

ng and preparation schedule.
I

Fred several days or weeks in advance,
All supplies needed are listed.

BSCS

Supplies Needed

Materialg in Supply Kit

Notes and Suggestions to Teacher
{Ttalics and Anrow Indicate Advance Preparation Dinections)

One sheet

Worksheet 4-0
Equal-arm balance kits

From Activity 4-0, partially completed

Four

Peat pots

-Seeds:
Marigold
Bean

Class compost piles from Activity 4-0

Two per student
Two per student
Several for class use
Several for class use

Two per student

One package of each per class

lask, 250 ml, widemouthed
ater pipe

ubber stopper, #8, one~hole
ygon tubing, 1/4-inch 1.D.,
12 inches long

From Activity 4-0
One per pair of students
One per student

One per pair of students

One per pair of students




Me and my-
Environment

UNIT 1v.
CORE s.

a teaching and preparation schedule.

PLANNING GUIDE

NOTE: Some activities ({ndicated in italics and an W £
be prepared several days or weeks in advance. Us

All supplie

Activity Number, Page,
Tentative Tecaching Time

Check List of Supplies Needed

Materials You Furnish

| Materials in Supply Kit

(1¢al{

| 4-12. compost Microbes
(continued)
4-13. Wet and Dry

Days nceded: 2

35 mm Slide projector
Assorted dry foods

Masking tape
bark storage area

4-14, Cool and Warm

Days needed: 1

- g

Acrylic tubing,
I.D.,

1/4~inch

3 inches long

Carbon dioxide test solu-
tion (bromthymol blue)

Measuring spoons

Beaker or baby food jar

One per

In droppi
One set
One per

Slide 4-22

Worksheet 4-4

Plastic petri dishes with
covers, 9 cm

Medicine dropper

Examples{

Two pér,f

35 mm Slide projector

Ice chest or refrigerator

Baby food jars or milk
cartons

Plastic kitchen wrap

Food samples

Masking tape

Slide 4-23

'
|
|
I
|
I
|
I
|
|
i
1
!
I
|
|
t
I
|
|
|
|
|
|
I
:Filter paper discs, 7 cm
|
{
]
|
1
|
|
|
|
|
|
|
|
{ Worksheet 4-5
|
|
}
|
[}
I
f




ipared several days or weeks in advance. Use this summary as

17

s

1ng and preparation schedule.

All supplies needed are listed.

BSCS

l .Materials in Supply Kit

+

Notes and Suggestions to Teacher
(1talics and Avrow Indicate Advance Preparation Directions)

Acrylic tubing, 1/4-inch
I.D., 3 inches long
Carbon dioxide test solu-
tion (bromthymol blue)

Measuring spoons
Beaker or baby food jar

One per pair of students

In dropping bottles, one per pair of students
One set per pair of students
One per pair of students

Slide 4-22

Worksheet 4-4

Plastic petri dishes with
covers, % cm

Filter paper discs, 7 cm

Medicine dropper

Examples: cornflakes, egg noodles, cornmeal, flour, tea, hay,

beans (dried for cooking), peas (dried for cooking)
Such - as a cardboard carton, file drawer
Yorksheet 4-5
Wet and Dry

Two per student

- Two per student--paper towel may be used as a substitute

One per student

‘slide 4-23

‘:Worksheet 4-~5

Two per student

One roll ’ i
Provide food samples usually refrigerated

Worksheet 4-~5

Cool and Warm

For labeling




le and my*
Environment

UNIT 1v,
CORE 8.

NOTE:

a teaching and preparation schedule.

PLANNING GUIDE

Some activities [({ndicated 4in italiecs and an ‘!.Ln the
be prepared several days or weeks in advance.

Use th

All supplies ne}

fAétivity Number, Page,

Check List of Supplies Needed

'Days needed: 2

, . s . T I
_Tentative Teaching Time Materials You Furnish I Materials in Supply Kit (Ttaklics
—
4-15., Stor(ing) Cassette tape recorder Optional ;
: Problems Blank tapes Optional

]

You should c@
(at least ond
for details. !

‘ 4-16., Clues to Success

QDays needed: 2

35 mm Slide projecter
Groceries

Slide 4-24
Slide 4-25
Slide 4-26
Worksheet 4-6

At least 20
Questlon 1,
Question 2,
Question 3.;

17. A Real Gas

"Days needed: 3

Dried yeast
Large bowls
Frozepn grape juice {(concen-

zoated)

Granulated sugar
Measuring spoons

Bread pans

Clean cloths

Flour sifter

Butter

Flour (sifted all-purpose)
Water

RS U I

Three packa ]
Four i

One can (Dd_f




PLANNING GUIDE

ivities (Andicared in italics and an M in the mangisn) must
:ed,several days or weeks in advance. Use this swmmary as

ng-and preparation schedule.

All supplies needed are listed. - BSCS

Supplies Needed

Notes and Suggestions to Teacher

T
. Materials in Supply Kit

(Ttalics and Anrow Indicate Advance Preparation Dinections)

‘Optional
Optional

You should contact your local store manager well in advance
(at least one weok) before this activity. See activity
for detatls.

Slide 4-24
Slide 4-25
Slide 4-26
Worksheet 4-8

TR - e -

At least 20 items.of great variety
Question 1, Clues to Success '
Question 2, Clues to Success
Question 3, Clues to Success

Clues to Success

ERIC

for detatls.
Three packages
Four

One can (Do not use nonconcentrated juice, which has preserva-
tives added to prevent fermentation.)

Several tablespoonsful

Two sets

Four

Four

Two -

1/4 pound

8 cups

4 cups lukewarm

A FuiToxt Provided by ERIC

Start classroom ccllection of trash paper. See Activity 4~-27 -

139



Me and my*-
Environment

UNIT 1v.
CORE B.

a teaching and preparation schedule.

" PLANNING GUIDE

NOTE: Some activities (dndicated in Ltalics and an [
be prepared several days or weeks in advance. Us

11 supplie

Activity Number, Page,

Check: List of‘ Supplies Needed

Food Chain

Days needed: 1

Felt pens
Masking tape
35 mm Slide projector

Tentative Teaching Time Materials You Furnish Materials in Supply Kit {Ttal]
4-17. A Real Gas Salt 2 tables]
-(continued) Shortening To gr=as
) Pan . . Two, lart
Flasks, 250 -ml, widemouthed Two
Rublher stopper, oi.o—hole, #8 Two ;
Tygon tubing, 18 inches long Two piec
Acrylic tubing, 3 inches ) :
long i Two piecy
Beakers, 400 ml Two
Water pipes Two
Carbon dioxide test solu-
tion (bromthymol blue)
Measuring cup Two
4-18. Rounding Out the Butcher paper l.arge pid

Food Chain Game cards
Slide 4-27 :

Flash cards

Decomposer flash ca: is
Decomposer playing cards

One per f{

Four sets
Pictures.
One deck!
One

Four

4—19,- Clues to Success

Days needed: 1

" ERIC

B o

35 mm Slide projector

Worksheet 4-7
Slide 4-28
Slide 4-29
S;ide 4-30

Review of
Question.
Question’
Questionj
Questionj

i

1
.
-~
k

:



al dgys or weeks 1h advance. Use this summary as
oreparation schedule. All supplies needed are listed.

, %
i0f 'S _pplles Needed ’ | ' Notes and Suggestions to Teacher
‘ Materials in Supply Kit - (1tatics dud Arrow Indicate Advance Priepanation Dmec/aonb)

Jﬁ‘. z i

)

: 2 tablespoonsful

| To grease pan

: Two, large enough to set mixing bowls in
| Flasks, 250 ml, widemouthed Two

: Rubber stopper, one-hole, #8] Two

| Tygon tubing, 18 inches long Two pieces

| Acrylic tubing, 3 inches

| long Two pieces, each 3 inches long

: Beakers, 400 ml Two

| Water pipes Two

| Carbon dioxide test solu-

: tion (bromthymol blue)

: Measuring cup - Two

T

l.arge pieces, two pieces per team
One per team

Food Chain Game cards Four sets b
Slide 4-27 Pictures depicting a cycle :
Flash cards One deck

Decomposer flash cards One

Decomposer playing cards Four

Worksheet 4-7 Review of Success

Slide 4-28 : Question 1, Clues to Success
Slide 4-29 Nuestion 2, Clues to Success
Slide 4-30 "Question 3, Clues to Success
Question 4, Clues to Success




vA ‘e and my
~ Environment.

FOCUS FOR THIS ACTIVITY
CONTENT:
Unit Goals for the Student:

1, Develop an understandlng of the flow
of energy through the living worid.

2, Develop an understanding of cycling
and appreciate the cycling relationship
of the materials and organisms in the

environment.

3. Recognize the role of deccnposers in

the cycling process.

Core B Objectives for the Student:

1. Recognize the role microbes play in

the decomposition process.

ENVIRONMENTAL THEME:

Interrelationships of Environmental Components,

Cyclic Nature of Processes

INQUIRY SKILLS:
Observing, Describing

PROBLEM~SOLVING SKILLS:
Knowing Question and Task

PRACTICAL APPLICATION:
Practice in Verbal Expression,

Increased

Vocabulary, Interest in Animals in Their

Environment

FullToxt Provided by ERIC.




for the Student: . : UNIT IV. TRANSFER AND CYCLING
jDévelop an understanding of the flow OF MATERIALS 1IN
of energy through the living world. MY ENVIRONMENT

;ﬂ Develop an understanding of cycling CORE B, DECOMPOSERS IN
i~ and appreciate the cycling relationship - MY ENVIRONMENT
of the materials and organisms in the ‘
" environment, ' ACTIVITY 4-8.  STARTING TO ROUND

‘ UP THE FOCOD CHAIN
8. Recognize the role of decomposers in

the cycling process.

'« Recognize the role microbes play in
the decomposition process.

AL THEME:
)elationships of Environmental Components,
' Nature of Processes

f‘LS:

VING SKILLS:
g Question and Task

i

PLICATION:

D
i

:e in Verbal Expression, Increased
lary, Interest in Animals in Their




Flash cards: liawk
Frog
Mosquito
Man
Cow
Grass
slides 4-=14 through 4-21
*35 mm Slide projector

*Not furnished in materials kit

O

ERIC

Activity 4-8. Starting to Round Up the Food Chain

This activity is designed as an introduction to the
concepts of Core B. It is not intended that the aspect
of the environment hinted at in the slides be pursued
any depth. Simply elicit preliminary discussion and
pose the unifying questions.

Place the six flash cards (listed in the materials
column) in the chalk tray in front of the class so all
students can see them.

Begin by asking:

WHO CAN ARRANGE THESE FLASH CARDS IN AN
ORDER THAT SHOWS A FOOD CHAIN?

Select a volunteer who will arrange the flash cards in

a logical order and explain his arrangement as he -does
so. When a reasonable food chain has been formed, write:
the names above the cards and connect them with arrows

as you did in Core A.

HAWK —» FROG ——+ MOSQUITO — MAN~——+ COW —— GRASS

The focus of the next question sequence is on the two
ends of the food chain. Start with the end the students
can recall from Unit III by asking:

t

WHAT DOES GRASS EAT? WHAT DO PLANTS EAT?

i

If students do not know this, let them speculate and /
discuss what they think plants eat. It is not necessary
that they have a specific answer-at this point. ‘

T




ANTICIPATED STUDENT BEHAVIORS

wdeszgned as an introduction to the
Core :B. It is not intended that the aspects
prment hinted at in the slides be pursued in
Simply elicit preliminary discussion and
fying questioms.

< flash cards (listed in the materials

he chalk tray in front of the class so all’
' see them.

Hng s

ARRANGE THESE FLASH CARDS IN AN
HAT SHOWS A FOOD CHAIN?

inteer who will arrange the flash cards in
Her and explain his arrangement as he does
reasonable food chain has been formed, write
pve the cards and connect them with arrows

i Core A.

. FROG —= MOSQUITO — MAN —» COW— GRASS

the next question sequence is on the two
food chain. Start with the end the students
rom Unit III by asking:

“S GRASS EAT? WHAT DO PLANTS EAT?

:o not know this, let them speculate and
;they think plants eat, It is not necessary
fg a specific answer at this point.

Q

R

During this activity, each student should:

--view the introductory.slide sequence (4-14
through 4-21) on decomposers

--participate in a preliminary discussion of

- decomposition -

-~define scavenger and decomposer

--contemplate the question, '"Why aren't dead

things piling up around us?"

Students should:

--recall their food chain work in Activity 4-1
and place the cards in a logical food chain.

--recall their work with plants and respond, "They

don't eat," "The sun," "They make their own
food."

NG

——




Man

o

Mosquity

After students have had time to discuss what plantéfeat)
focus their attention on the other end of the food chain
by asking:

WHAT EATS HAWKS?

The purpose of this question is to emphasize that in .
forming food chains, it seems that there is an end of
the line. Of course there is no end of the line, but
students have probably never thought about the continua-
tion of the story. Therefore, the intent of this
question is not to get an answer but rather to pose a
question that students would probably not ask themselves:
Continue to promote thinking by asking:

DOES SOMETHING HAVE TO EAT A HAWK? DOES THERE
HAVE TO BE SOMETHING IN THE WORLD THAT EATS
HAWKS ?

Then ask:

DO HAWKS LIVE VERY LONG? DO THEY LIVE FOREVER?
WHAT HAPPENS TO DEAD HAWKS?
WHAT HAPPENS TO ANY ANIMAL WHEN IT DIES?

ARE THERE A LOT OF ANIMALS IN THE WORLD?

ARE A LOT OF THEM DYING EVERY DAY?




Sﬁudenfsishéuid:m

--respond, "I don't know."

his question is to emphasize that in
ins, it seems that there is an end of
urse there is no end of the line, but
pbably never thought about the continua-’
V. Therefore, the intent of this

to get an answer but rather to pose a
idents would probably not ask themselves.
bte thinking by asking:

ING HAVE TO EAT A HAWK? DOES THERE

BOMETHING IN THE WORLD THAT EATS

--speculate that there is probably scmething that
eats hawks.

VERY LONG? DO THEY LIVE FOREVER? --conclude that they do not live forever and |
' respond, "No." |

‘TO DEAD HAWKS? --respond, "Stop flying," "Fall to the ground,
"Rot," ‘ '

$ TO ANY ANIMAL WHEN IT DIES? --relate their experiences with dead animals and
3 . : say such things as, "Rot," "Turn color," "Get
buried," "Stink," etc.

LOT OF ANIMALS IN THE WORLD? --respond, "Yes."

HEM DYING EVERY DAY? --respond, "Yes."
GIVE STUDENTS

PAruiToxt Provided by exic [




Ask the next three questions and anticipate:a variét -
of student responses and answers. The student answer

need not be corrected or modified at this point. The
questions are meant only to be introductory in nature.

WHY DON'T WE SEE A LOT OF DEAD ANIMALS LYING
AROUND ON THE GROUND?

WHAT HAPPENS TO DEAD ANIMALS?
WHY AREN'T DEAD ANIMALS PILING UP OUTSIDE?

LET'S LOOK AT SOME SLIDES THAT MIGHT GIVE US
SOME CLUES.

Project Slide 4-14 and say:

WHAT DO YOU SEE IN THIS SLIDE?

~Then ask:

P
WHAT DOES THE PICTURE TELL US HAPPENS TO SOME
DEAD ANIMALS?

DOES ANYONE KNOW WHAT WE CALI. THINGS THAT EAT
OTHER DEAD THINGS?

Introduce the word scavenger to your students at this !
point by writing it on the chalkboard. Explain that

this is the word we will use to describe animals that .
gather and eat things that are usually discarded by i
most other animals. Scavengers might be described as

the junkmen of the natural world. Core C of this unit .
will deal with other aspects of the junk and junkmen
‘of the world.




three questions and anticipate a variety

ses and answers. The student answer

corrected or modified at this point.
€ meant only to be introductory in nature.
T WE SEE A LOT OF DEAD ANIMALS LYING

ON THE GROUND?

[PPENS TO DEAD ANIMALS?

N'T DEAD ANIMALS PILING UP OUTSIDE?

OOK AT SOME SLIDES THA MIGHT GIVE US

e 4-14 and say:

' YOU SEE IN THIS SLIDE?

ES THE PICTURE TELL US HAPPENS TO SOME

YONE KNOW WHAT WE CALL THINGS THAT EAT
EAD THINGS? :

p word scavenger to your students at this
Ling it on the chalkboard.
word we will use to describe animals that

ht things that are usually discarded by

y Scavengers might be described as

Core C of this unit

Explain that

bf the natural world.
h other aspects of the junk and junkmen

‘Students should:

—-~respond, "They don't live here," "We don't look
for them," "I don't know.,"

-~respond, "I don't know," "Something atc them."
-~respond, "I don't know," "They rot away."

S tm——

—~describe the scene in their own words, pointing
out the dead animal and the bird that is eating
the dead animal.

~-respond, "They get eaten by other animals,”

~~respond, "Cannibals," "I don't know."




"ERIC

After developing an initial understanding of the word
scavenger and discussing the scene in Slide 4-14

for as long as students show interest, project Slide
4~15 and ask:

WHAT DO YOU SEE IN THIS PICTURE?

WHAT IS THE SCAVENGER IN THIS PICTURE?

WHAT DOES A SCAVENGER DO?

Now project Slide 4-16 and ask:
W:IAT ANIMAL DO YOU SEE IN THIS PICTURE?
WHAT IS IT DOING?
WHAT WOULD YOU CALL HIM?

WHY?

Then project Slide 4-17 aund ask:
WHAT DO WE SEE IN THIS PICTURE?
CAN AN ANT EAT A LOT OF DEAD THINGS?
WHY NOT?
CAN A WHOLE HILL OF ANTS EAT A LOT?
WH¥?

WOULD ALL THE ANTS IN OUR CITY EAT A LOT OF
DEAD THINGS? ’ '

FullText Provided by enc [




g initial understanding of the word'
scussing ‘the scene in Slide 4-14
",dents show interest, project Slide

“SEE IN THIS PICTURE?

. SCAVENGER IN THIS PICTURE?

' SCAVENGER DO?

4~16 and ask:
DO YOU SEE IN THIS PICTURE?
DOING?

JOU CALL HIM?

e 4-17 and ask:

EE IN THIS PICTURE?

AT A LOT OF DEAD THINGS?
HILL OF ANTS EAT A LOT?

3. ANTS IN OUR CITY EAT A LOT OF

'Students should:

--respond, "A bug," "A beetle," "A scavenger that is

eating on a dead body."

--respond, "The bug," "The béetle."

--respond, "Eats things that others usually do

not."

--respond, "An ant.”
--respond, "Carrying a big piece of food."

--respond, "A scavenger," "A worker."

--give a working definition of a scavenger and

relate how an ant fits the definition,

-=-respond, "An anthill.”
-=-respond, "No."

--respond, "It is too small."
--probably respond, "Yes."

--respond, "There are so many of them.”

--infer, "Probably," "Yes," "I don't know."




T_EACHING STRATEGIES

ACTIVITY / MATERIALS
a 4-8 ;

Slide 4-18
g

Project Slide 4-18 and ask:
WHAT DO YOU SEE HERE?

DOES ANYTHING EAT LOGS?

WHAT IS HAPPENING TO THE LOG?
WHAT IS CAUSING THE LOG TO CHANGE?

DO ‘MOST ANIMALS EAT LOGS?

WHAT WOULD YOU CALL THESE "WORMS'" AND "BUGS"
THAT DO? :

Now introduce the word "decompose" to your students
and write it on -the chalkboard. Explain that decompose ;
means to break apart. Point out that as the worms

and bugs eat the log, they break it apart, and we say

it decomposes. Explain-that in addition to calling some
organisms scavengers, we might also refer to some of .
them as decomposers. ...

Afﬁer introducing ghe word, project Slide 4-19 and‘ask;
WHAT :DO YOU SEE IN THIS PIéTURE?
IS IT BEING DECOMPOSED?

Pioject_Slide 4420Aand say:
THIS SLIDE SHOWS AicLOSE—ﬁP OF THE UNDERSIDE OF

THE BOARD. HOW IS THIS DIFFERENT FROM WHAT YOU
SAW IN THE LAST SLIDE? .. '

ERI!
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rXTHING EAT LOGS?

]
1
1
t
i

_ HAPPENING‘ TO THE LOG?

' ANIMALS EAT LOGS?

DULD YOU CALL THESE "WORMS" AND "BUGS"
b?
&

;g the word "decompose" to your students
- on the chalkboard. Explain that decompose
lak apart. Point out that as the worms

' the log, they break it apart, and we say
S. Explain that in addition to calling some
?ﬁengers, we might also refer to some of
posers.

-

ucing the word, project Slide 4-19 and ask:
i

11
' 'YOU SEE IN THIS PICTURE?

EING DECOMPOSED?

THE | LAST SLIDE?
Lo

Students should:

--respond, "A log."

--express doubt that anything eats logs and
respond, "No.," Someone may say, "Termites
do."

--respond, "It looks funny," "Rotten," "It's
disappearing."

--infer, "Probably the worms and bugs," "It's
rotting.”

--respohd, "No."

-=-respond, "Scavengers," "Termites."

--respond, "A board."

--respond, "No," "Doesn't look like it."

--observe and respond, "There are bugs on
"It's rotten."
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Slide 4-21

IS IT BEING DECOMPOSED?

WHAT DOES DECOMPOSE MEAN?

DO YOU SEE ANY SCAVENGERS IN THIS PICTURE?
Now project Slide 4-21 and say:

WHAT DO YOU SEE IN THIS PICTURE?

Point to the part of the picture identifying what is
being viewed under the microscope and ask:

WHAT DO YOU SUPPOSE THESE THINGS ARE?

Then say:

EARLIER WE STUDIED SOME VERY SMALL LIVING
THINGS THAT ARE TOO SMALL TC SEE WITHOUT A
MICROSCOPE. WHAT DID WE CALL THEM?

If students do not recall the word "microbe," refer them
back to one of the activities in Unit II involving
microbes and ask what the tiny things were in the
activity.

Then say:

MANY MICROBES BREAK THINGS APART BY EATING
THEM. MICROBES THAT DO THIS ARE DECOMPOSERS.

CAN WE SEE ALL DECOMPOSERS?
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DECOMPOSED?

' DECOMPOSE MEAN?

E ANY SCAVENGERS IN THIS PICTURE?
de 4-21 and say:

JU SEE IN THIS PICTURE?

it of the picture identifying what is
der the microscope and ask:

U SUPPOSE THESE THINGS ARE?

3

1iSTUDIED SOME VERY SMALL LIVING

F ARE TOO SMALL TO SEE WITHOUT A

f WHAT DID WE CALL THEM?

]

hot recall the word "microbe," refer them
the activities in Unit II involving

k what the tiny things were in the

BES BREAK THINGS APART BY EATING
ROBES THAT DO THIS ARE DECOMPOSERS.

ALL DECOMPOSERS?

Provided

Students should:
--respond, "Yes."

--give a reasonable definition of decomposers

in their own words, such as, "To break apart,"
"To rot.,"

--respond, "Yes," "The bugs," etc.

--observe the slide and describe the scene,
identifying the person, the microscope, and
something being viewed through the microscope.

--speculate about the nature of the microbes.,
They might guess scavengers or decomposers,
"Bad microbes," "Germs that make people sick."

--recall "Microbes," "Germs."

-=infer, "No," "They're too small."
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TEACHING STRATEGIES

Then say:
SOME DECOMPOSERS ARE LARGE AND SOME ARE SO
SMALL WE CANNOT SEE THEM WITHOUT A MICROSCOPE.
WE WILL BE STUDYING SOME OF THESE IN OUR NEXT
ACTIVITIES.

Conclude by asking:

WHY AREN'T DEAD ANIMALS PILING UP ALL AROUND US?

WHO MIGHT EAT A DEAD HAWK?

Do not be concerned about an absolute answer here since
it will be asked at the end of this core.

See Change of Pacer 10.
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Students should:

ECOMPOSERS ARE LARGE AND SOME ARE SO ]

CANNOT SEE THEM WITHOUT A MICROSCOPE. i
. BE STUDYING SOME OF THESE IN OUR NEXT |
IES.

asking:
N'T DEAD ANIMALS PILING UP ALL ARQUND US? --respond, "Things are eating them," "They are
being decomposed," "They're rotting away."

HT EAT A DEAD HAWK? --respond, "Bugs," "Worms," "Ants," "Microbes."

ncerned about an absolute answer here since
sked at the end of this core.

Upon completion of this activity, each student
should, as a minimum:

--deseribe in his own words a scavenger and a
decomposer

--be able to say why dead animals aren't piling
up.

~

CHANGE OF PACER
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ACTIVITY 4 8

Activity name suggested by class: . Teacher

BSCS USE: Post Tally Rev I

: Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
1. Date taught (month
and date, e.g. 11/2)
2. Minutes of class time
on science each day
3. Minutes preparing for
each day's science class
4. Students absent on each
date (Use ID Number)
5. Student interest: Check the portion of your class in each category.
NONE UP TO: 1/4 1/2 3/4 ALL
HIGH INTEREST
MODERATE INTEREST OR INDIFFERENCE
RESISTANCE OR DISLIKE

6. Equipment problems? In kit?, O No O Yes Obtained by you? [ No O Yes
If problems, what were they and how would you resolve them?

7. Did students have difficulty understanding any concepts or vocabulary?
7 No O Yes -~ Pages and Problem:
8. will the knowledge gained from this activity be something the students will use

in their everyday life? If not, how could the activity be made more practical?

.

9. Were teacher instructions clear enough .to follow? O Yes 0[O No -— Pagés and Problem:

l10. Did you omit any part(s) of this act:.v:.ty'> 0O Yes 0O No -- Identify which paft(s)
were omitted and WHY : :

1l1. Your ratin§ of this activity: ]
O Worthwhile O Of value——needs the O Worth salvaging-—-make O Worthless
-~keep as is revision suggested major changes described ~—~drop it

If revision is suggested, what parts of this activity should be retéined
unchanged when the curriculum is revised? Page(s) - Comment :

.Specific Quaestions:

l2. Did students understand why dead animals aren't piling up? O vyes [ONo Comment :
o ’ . .

[: l()ld students understand that the role of scavengers is to break down dead  things

.nto parts that can be reused? O No O ves

If yes, what evidence do you have of "this understanding?

==
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8. Will the knowledge gained from this activity be something the studéﬁﬁé willluéé
in their everyday life? If not, how could the activity be made more practical?

9. Were teacher instructions clear enough to follow? OYes 0 No -- Pagés and Problem:

10. Did you omit any part(s) of this activity? [ Yes 0O No -- Identify which part(s)
were omitted and WHY: ‘

11, Your rating of this activity: _
0O worthwhile O Of value--needs the O Worth salvaging--make O Worthless
--keep as is revision suggested major changes described --drop it

If revision is suggested, what parts of this activity should be retained
unchanged when the curriculum is revised? Page(s) Comment :

Specific Questions:

12. Did students understand why dead animals aren't piling up? O Yes [ONo Comment:

13. Did students understand that the role of scavengers is to break down dead things
into parts that can be reused? ONo O Yes
I1f yes, what evidence do you have of "this understanding?

tuot3enTeAd SOSH
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Teacher

A. In the space below tell what went right, what went wrong, what you did to make
the activity a success, and specifically how you would rewrite the activity.
Whenever practical write all over your second copy of the Guide. Tear out the
activity and send the annotated Guide along with this form.

B. What anecdotes of student learning did you see or hear in your classroom?

ERIC

mememn Concern (or questions) about content:
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B. What anecdotes of student learning did you see or hear in your classroom?

C. Concern (or questions) about content:

juoTjentead SOsg.

D. Messages for staff (we will read and respond immediately) : E

&

o

o

&

| -
: Have you answered each question, attached annotated Guide, your revisions, student’ Y
: o vork, tallysheets, etc? I
i
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Me and my"
Envnronment

FOCUS FOR THIS ACTIVITY
CONTENT ¢
Unit Goals for the Student:

2. Develop an understanding of cyclmg

and appreciate the cycling relationshig
of the materials and organisms in the

environment.

3. Recognize the role of decomposers in

the cycling process.

Core B Objectives for the Student:
2. Discover env:.ronmental requlrements
of microbes and other decomposers,

ENVIRONMENTAL THEME:

Interrelationships of Environmental Components,

Complementarity of Organisms and Environment,

Cyclic Nature of Processes

INQUIRY SKILLS:
Associating, Describing

PROBLEM=-SOLVING SKILLS:
Experimenting

PRACTICAL APPLICATICN

Caring for Another Classroom "Pet"

Activity 4-9. Pill Bug Paradise and Worm Wonderland

These activities will give students the opportunity to
view some decomposers in action, while reinforcing the

idea of the breakdown of organic matter.

_In addition,




Develop an understanding of cycling
and appreciate the cycling relationship
of the materials and organisms in the
environment.

Recognize the role of decomposers in
the cycling process.

Objectives for the Student:
. Discover environmental requirements
of microbes and other decomposers,

L THEME:

plationships of Environmental Components,
entarity of Organisms and Environment,
-Nature of Processes

LLS :
ting, Describing

PLICATION
for Another Classroom "Pet"

11 Bug ParadiZe and Worm Wonderland

ﬂill give students the opportunity to
ers in action, while reinforecing the
down of organic matter. In addition,

TRANSFER AND CYCLING

UNIT IV.
OF MATERIALS IN
MY ENVIRONMENT
CORE B. DECOMPOSERS IN

MY ENVIRONMENT

ACTIVITY 4-9, PILL BUG PARADISE AND

WORM WONDERLAND

During this activity, each student should:

--assist in colleeting pill bugs or earthworms

--participate in making a pill bug or worm
environment

BSCS
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ACTIVITY / MATERIALS TEACHING STRATEGIES
4-9

students will have some concrete experiences of caring
for a living thing that they may not normally have con- |
tact with, or even be aware of. It is not necessary to
complete both parts of this activity; having one sort

cf animal in the classroom will fulfill the objectives.
However, students will probably be interested in both

activities.

*Pill bugs, 25 to 50 Part I, Pill Bug Paradise

*Covered plastic shoe box or

fish aquarium Teacher Preparation:

*Leaves (dried)

*1l Small sponge (test tube plug) Without pill bugs, this activity cannot be used. Fortu-

*Pieces of potato and carrot nately, these land isopods are very common over much of
the United States except during the coldest months of th&
year. They can be collected in most areas by searching |

. under rocks, logs, old boards, in wood piles, near
foundations of a house, etc., wherever they are shaded
from the light and have adequate moisture.

Diagram d4-d ) Involve your students in collecting the bugs a day or

two before you plan to begin the activity. The students.

can also assist in setting up the pill bug box as
follows. (See Diagram 4-4.)

1. Scatter a handful of dead leaves or bark chips
on the bottom of the shoe box. (A very thin
layer of forest litter or the debris from a
pile of firewood containing bits of wood and
bark could be added first, but is not necessary.)

2. Add a small moistened sponge.
3. Add pill bugs.

4, Place a few small bits of carrot in and on
the leaves.

K:Not furnished in materials kit 5. Cover the box.
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‘ZZ have some concrete experiences of caring
g thing that they may not normally have con-
or even be aware oj. It is not necessary to
th parts of this activity; having one gort
n the classroom will fulfill the objectives.
ents will probably be interested in both

11 Bug Paradise

bugs, this activity cannot be used. Fortu-~
e land isopods are very common over much of
tates except during the coldest months of the
can be collected in most areas by searching

, logs, old boards, in wood piles, near

of a house, etc., wherever they are shaded
ht and have adequate moisture.

students in collecting the bugs a day or
ou plan to begin the activity. The students
5ist in setting up the pill bug boX as

see Diagram 4-4.)

: }

r a handful of dead leaves or bark chips

. bottom of the shoe box. (A vexry thin

of forest litter or the debris from a

f firewood containing bits of wood and

ould be added first, but is not necessary.)

small moistened sponge.
111 bugs.

‘a few small bits of carrot in and on

During this activity, each student should:

--observe and record changes in the pill bug or
worm environmment

--participate in the discussion of the pill bug
or worm and its environment.

Wi
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TEACHING STRATEGIES

The bugs should do quite well under these conditions.

"Keep air circulation to a minimum and caution the

students that the sponge must be kept moist or the
pill bugs might dié. It might be best to assign some-.
one to moisten the sponge each day. Bits of carrots
or potatoes could be added from time to time as they
are consumed. :

Aftér the students have set up the pill bug box, mention

to them that they will be expected to observe the

~activity of the pill bugs every day for a week. Some

observable changes in the leaves indicating that they
are being eaten should occur during this week. Holes
will appear, and the leaves will eventually be consumed.
No formal records will be kept for this activity since
the compost activity will be going on at the same time.

‘Simply allow students to have fun watching the pill

bugs each day. Focus their attention on the dried
leaves, carrots, and potatoes. Ask them to watch for

ABOUT

»l

2 .{{

worll
LTI

1 WEEK
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“ » 4-9

quite well under these conditions.
N to a minimum and caution the
sponge must be kept moist or the

e. It might be best to assign some-
sponge each day. Bits of carrots
be added from time to time as they

Y \WORK
TIME

15 have set up the pill bug box, mention
/' will be expected to observe the

pill bugs every day for a week. Some

{s in the leaves indicating that they
fhould occur during this week. Holes
‘the leaves will eventually be consumed.
will be kept for this activity since
ity will be going on at the same time,
lents to have fun watching the pill
focus their attention on the dried

i3 d potatoes. Ask them to watch for
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-

any changes. When they have noted the changes discuss
the results as foliows:

WHAT HAS HAPPENED TO THE LEAVES?
WHAT HAS HAPPENED TO THE CARROTS AND POTATOES?

WHAT DO WE CALL ORGANISMS THAT BREAKDOWN THINGS
LIKE THIS?

Accept decomposers and scavengers as the best answers
and review these words if the students do not mention
them, Write the words on the chalkboard. '

WHAT ARE SOME OTHER DECOMPOSERS, OR SCAVENGERS?

If other decomposers and scavengers are not mentioned,
remind them of Slides 4-14 through 4-21 in Activity 4-8.

The pill bug box can be dismantled at this time and the
pill bugs released outside, or they may become another
set of classroom pets that can be kept with minimal
effort. Periodically add more leaves, small pieces of
potato or carrot, and small amounts of moisture to
their container.

Students may wish to set up their own individual pill
bug cultures, using small containers such as baby food
jars. Other kinds of organic matter could be added and
observations made of the effect the pill bugs have on
the material,

Full Tt Provided by ERIC.

i
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. When they have noted the changes discuss
‘as follows:

HAPPENED TO THE LEAVES?
HAPPENED TO THE CARROTS AND POTATOES?

WE CALL ORGANI§MS THAT BREAKDOWN THINGS
Is?

nposers and scavengers as the best answers
hese words if the students do not mention
the words on the chalkboard.

SOME OTHER DECOMPOSERS, OR SCAVENGERS?

romposers and scavengers are not mentioned,
.of Slides 4~14 through 4-21 in Activity 4-8.

box can be dismantled at this time and the
bleased outside, or they may become another
;room pets that can be kept with minimal
iodically add more leaves, small pieces of
irrot, and small amounts of moisture to
ner.

y wish to set up their own individual pill

, using small containers such as baby food
. kinds of organic matter could be added and
j. made of the effect the pill bugs have on

Students should:

--respond, "They have changed," "The pill bugs
have eaten parts of them."

-~indicate that these have been partially
consumed also.

--respond, "Decomposers," "Scavengers.,"

--recall previous experiences, relate slides
viewed earlier, and say, "Worms," "Microbes,"
"Pungi," "Ants," and so on.
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Spade or fork

- *Widemouthed gallon jar
- *Soil

' *Sand

' *Several earthworms f{about 10)
*Decaying leaves
*Lettuce

- *Grass

*Cornmeal

*Sheet of black paper
*Tape

Diagram 4-5

Worm house

*Not furnished in materials kit

Part II. Worm Wonderland

Teacher Preparation

Worms can be collected in most places by digging in
moist soil. In winter you will have to dig deeper than
in summer. A gardener's compost pile may be a good
source of worms,

Involve your students in collecting the worms before you
plan to start the activity. The students can also set
up the worm farm as follows:

1. Fill the gallon jar to within a few inches of
the top with alternating layers of one inch of
soil and one-half inch of sand. (See Diagram
4-5.) Finish with a layer of soil on top.

2. Place the worms and decaying leaves on the
top.

3. Keep soil and sand moist but not tooc wet.
4, Wrap the black paper around the jar and
tape in place. Leave this on for two weeks,

removing only for observation.

5. Add small amounts of lettuce, grass, and
cornmeal occasionally.

Have students observe the worm farm regularly. Some
changes they should notice are: the soil and sand
get mixed up together; leaves may disappear; bits of
food get eaten.

After the students have observed changes, ask:

WHAT HAS HAPPZENED TO THE LEAVES?
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s have observed changes, ask:

Students should:

--respond, "Disappeared,"” "Worms have eaten them."

ACTIVITY
4-9

155,
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WHAT HAS HAPPENED TO THE (LETTUCE)?

WHAT DO WE CALL ORGANISMS THAT BREAK DOWN
THINGS LIKE THIS?

Discuss with students the good earthworms do, breaking
down dead material and aerating and mixing the soil.

See Change of Pacer 1ll.
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AS HAPPENED TO THE (LETTUCE)?

WE CALL ORGANISMS THAT BREAK DOWN
LIKE THIS?

students the good earthworms do, breaking
aterial and aerating and mixing the soil.

Ak

. CHANGE O

of Pacer 1l.

PléER

Students should:

--respond, "Some is gone," "Eaten."

--respond, "Decomposers," "Scavengers."

Upon completion of this activity, each student
should, as a minimen:

--have observed a change in the decomposers'
environmnent

--be able to state that the pill bugs or worms
are decorivosers, or scavengers.




ACTIVITY 4-9

Activity name suggested by class; Teacher

BSCS USE: Post Tally Rev

Day 1 Day 2 Day 3 Day 4 Day S Day 6
1. Date taught (month .
and date, e.g. 11/2)
2. Minutes of class time
on science each day
3. Minutes preparing for
each day's science class
4, Students absent on each
date (Use ID Number)

5. Student interest: Check the portion of your class in each category.
NONE UP TO: 1/4 1/2 3/4 ALL

HIGH INTEREST ' >
MODERATE INTEREST OR INDIFFERENCE
RESISTANCE OR DISLIKE

6. Equipment problems? In kit? 1 No [OYes Obtained by you? 0O No QOvYes
If problems, what were they and how would you resolve them?

7. Did students have difficulty understanding any concepts or vocabulary?
a No 0O Yes -- Pages and Problem:

8. Will the knowledge gained from this activity be something the students will use
in their everyday life? If not, how could the activity be made more practical?

9. Were teacher instructions clear enough to follow? 0O Yes OINo -- Pages and Problem:
Ee . SO

10. Did you omit any part(s} of this activity? [J Yes [ No -- Identify which part(s)
were omitted and WHY: :

.11, Your rating of this activity:
0 worthwhile O of value--needs the 0 Worth salvaging--make 0O Worthless
--keep as is revision suggested major changes described -=drop it

If revision is suggested, what parts of this activity should be retained
unchanged when the curriculum is revised? Page(s) Comment :

Specific Questions:

12. Did students recognize pill bugs as decomposers or scavengers? 0 Yes 1 No
Comment:

Q

= uoT3IEeNnTeAl SOSH

EMC What was students' reaction to observing the pill bugs? Comment:

Full Tt Provided by ERIC.




8. Will the knowledge gained from this activity be something the students will use
in their everyday life? If not, how could the activity bé made more practical?

9. Were teacher instructions clear enough to follow? [ Yes 0O No -—- Pages and Problen:

10. Did you omit any part(s) of this activity? 0O Yes 0 No =-- Identify which part(s)
were omitted and WHY: )

11l. Your rating of this activity:
0O Worthwhile O Of value--needs the O Worth salvaging--make O Worthless
--keep as is revision suggested major changes described --drop it

If revision is suggested, what parts of this activity should be retained
unchanged when the curriculum is revised? Page(s) Comment:

Specific Questions:

12. Did students recognize pill bugs as decomposers or scavengers? [ Yes 0O No
Comment:

13. What was students' reaction to observing the pill bugs? Comment:

i
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Teacher

A. In the space below tell what went right, what went wrong, what you did to make
the activity a success, and specifically how you would rewrite the activity.
Whenever practical write all over your second copy of the Guide. Tear out the
activity and send the annotated Guide along with this form.

B. What anecdotes of student learning did you see or hear in your classroom?
O

EEEITE  concern (or questions) about content:

suoTjenteag sosd
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What anecdotes of student learning did you see or hear in your classroom?

Concern (or questions) about content:

Messages for staff (we will read and respond immediately):

Have you answered each question, attached annotated Guide, your revisions, student
work, tallysheets, etc?

H UO?QEDI'EQH SQSH
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Aruitoxt provided by Eic:

Me and my"-
Environment

FOCUS FOR THIS ACTIVITY

CONTENT :
Unit Goals for the Student: .
2. Develop an understanding of cycling

and appreciate the cycling relationship

of the materials and organisms in the
environment,

3. Recognize the role cof decomposers in
the cycling process.

Core B Objectives for the Student:
1. Recognize the role microbes play in
the decomposition process.

3. Appreciate how knowledge of decomposer
can improve man's environment,

4, Conclude that micrcbes contribute to
man's well-being as well as pose
problems for man.

ENVIRONMENTAL THEME:
Interrelationship of Environmental Components,
Cyclic Nature of Processes

INQUIRY SKILLS:
Observing, Describing, Comparing

PROBLEM~SOLVING SKILLS:
Recording Data, Discussion and Treatment of
Group Data

PRACTICAL APPLICATION:
Learning Gardening Skills, Value of Natural
Fertilizers

“‘f




CTIVITY .

ocoals for the Student:

- Develop an understanding of cycling
and appreciate the cycling relationshig
of the materials and organisms in the
environment.

- Recognize the role of decomposers in
the cycling process.

Objectives for the Student:
. Recognize the role microbes play in
the decomposition process.

. Appreciate how knowledge of decomposers|
can improve man's environment.

. Conclude that microbes contribute to
man's well-being as well as pose
problems for man.

AL THEME :

elationship of Environmental Components,
‘Wature of Processes

ing, Describing, Comparing
ING SKILLS:

ing Data, Discussion and Treatment of

PLICATION:
g Gardening Skills, vValue of Natural
izers

ERIC

UNIT IV.

CORE BE.

ACTIVITY 4-10.

TRANSFER AND CYCLING
OF MATERIALS IN
MY ENVIRONMENT

DECOMPOSERS IN
MY ENVIRONMENT

TALKING ROT

BSCS

Aruitoxt provided by Eric: . . -
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TEACHING STRATEGIES -

Compost piles

Worksheet 4-0 (partially
completed)

Equal~-arm balance kits

Activity 4~10. Talking Rot

This activity will conclude the observations of the com
post piles set up tn Activity 4-0. Students will have
the opportunity to increase their understanding of i
decomposition and composting. These ideas should relate]
to man'’s ability to use his knovledge of decomposition ig
improve his environment; they should also relate to the: 3‘
student's ability to improve his own environment through?
a knowledge of decomposition. i
Begin this activity by having students observe the
compost piles, including weighing the two objects, and
make a final description on Worksheet 4~0. (REMINDER:
Keep the compost and continue tc add water as necessary:
as the compost will be used in Activities 4-11 and 4-12. )
Discuss the changes that have occurred by saying:

x
) Y

LET'S LOOK AT OUR COMPOST RECORDS. HAS THE
PILE CHANGED SINCE WE STARTED?

HOW HAS IT CHANGED?
HOW HAS THE (item) CHANGED?

Repeat this question for a number of the organic
materials in the compost.

WHAT DOES THE WORD "DECOMPOSE" MEAN?
WHAT HAS BEEN MAKING THE THINGS IN OUR COMPOST
PILE DECOMPOSE?

If students do not suggest microbes, ask:

CAN WE SEE THE DECOMPOSERS IN QUR
COMPOST PILE?
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Talking Rot

will econclude the observations of the com-
et up in Activity 4-0. Students will have
"ty to inerease their understanding of

and composting. These ideas should relate
thy to use his knowledge of decomposition to
prvironment; they should also relate to the
Llity to improve his own environment through
Df decomposition.

ctivity by having students observe the

5, including weighing the two objects, and
»descrlptlon on Worksheet 4-0, (REMINDER:
post and continue vo add water as necessary

i

5t will be used in Activities 4-11 and 4-12.)

]

changes that have occurred by saying:

;OK AT OUR COMPOST RECORDS. HAS THE
PNGED SINCE WE STARTED?

§ IT CHANGED?
THE (item) CHANGED?

fluestion for a number of the organic
e compost.

THE WORD "DECOMPOSE" MEAN?

'BEEN MAKING THE THINGS IN OUR COMPOST

During this activity, each student should:

~-~define compost as a mixture of decaying.
materials

--relate the idea of composting to fertilizers
and gardening

--associate decomposition of dead material with
the soil-building process

--begin to develop a concept of biodegradability
and nonbiodegradability.

Students should:

3

~-examine Worksheet 4-0 and respond, "Yes."
~=-respond, "It stinks," "It's rotten."

~-respond appropriately for each material.

~-recall Activity 4-8 and respond, "To break
apart," "Rot away."

~~recall, "Scavengers," "Decomposers," "Microbes."

-~-respond, "No,"




MATERIALS

TEACHING STRATEGIES

WHAT DO WE CALL LIVING THINGS THAT ARE
TOO SMALL TO BE SEEN WITHOUT A MICROSCOPE?

WHERE DO THE MICROBES COME FROM THAT DECOMPOSE
THE COMPOST HEAP?

WHY DO YOU THINK SOIL IS A GOOD PLAGE TO PUT
THINGS TO DECOMPOSE?

WHERE ARE THE THINGS GOING THAT ARE BEING
DECOMPOSED BY THE MICROBES?

IF YOU ADD THINGS TO THE SOIL THAT DECOMPOSE,
WHAT DOES THIS DO TO THE AMOUNT OF SOIL IN
THE BOX?

DOES ANYONE KNOW ANYBODY WHO HAS A COMPOST
PILE IN HIS YARD? )

WHY DO YOU THINK PEOPLE WOULD BUILD COMPOST
PILES?

If no one says yes or that they don't know why compost
piles are built, tell them that compost piles are built
to use in gardens as fertilizers. (If you invited a
gardener or compost user to visit your class as a Change
of Pacer, ask your students to recall the visit and what
was said,)

WHY IS COMPOST ADDED TO GARDENS?

Tell the students that one of the reasons compost is
added to the soil is to enrich and to fertilize it,
and that composting helps the soil retain moisture.




TEACHING STRATEGIES
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Students should:

--respond, "Microbes," "Germs."

~-recall, "Microbes are everywhere," "In the
soil already," etc.

--guess, "Lots of decomposing microbes."

--respond, "Into the soil," "Are rotting away."

--infer that it makes more soil.

--respond, "No," "Yes."

--respond, "To get rid of garbage," "Don't know,"
"For fertilizer."

--respond, "Because it's like a fertilizer," "It
helps the soil," "It makes the soil better."




/ MATERIALS

TEACHING STRATEGIES

WHAT DO YOU THINK HAPPENS TO THE BITS OF
DECOMPOSED THINGS ONCE THEY ARE IN THE SOIL?

BITS OF DECOMPOSED LIVING THINGS ARE USED BY
PLANTS TO HELP THEM GROW.
At this point you could refer to The Long Journey, and
explain that microbes broke down the hawk's droppings

before the body building material was used by the grass.

Direct the students' attention back to the compost pile
and their completed worksheets.

WHAT THINGS HAVE DECOMPOSED OR ARE DECOMPOSING?

WHY ARE THE GLASS AND PLASTIC THE SAME AS WHEN
WE PUT THEM IN OUR COMPOST?

WE SAY THAT THINGS THAT CAN BE BROKEN DOWN
BY DECOMPOSING MICROBES ARE BIODEGRADABLE.
Write the word "biodegradable" on the chalkboard.

HOW MANY OF YOU HAVE EVER HEARD THE WORD
"BIODEGRADABLE" BEFORE? '

WHERE HAVE YOU SEEN THIS WORD BEFORE?
WHAT THINGS IN OUR COMPOST PILE WERE
BIODEGRADABLE, WERE DECOMPOSED BY MICROBES?

WHAT THINGS IN OUR COMPOST PILE WERE NOT
DECOMPOSED BY MICROBES?




TEACHING STRATEGIES
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Students should:

~--guess, "Used by plants," "Eaten by
microbes," "Nothing," etc.

--after inspecting their worksheets and the pile,
indicate those things that are undergoing
decompesition,

~-respond, "They didn't break down," "Microbes
can't eat them," "They're too hard."

--raise their hands.

-=-suggest such places as on TV, on soap or
detergent boxes.

-~recall, "Orange peel," "Grass," etc.

~-recall, "Plastic," "Glass," etc,




MATERIALS TEACHING STRATEGIES

WE CALL THESE THINGS NONBIODEGRADABLE.
Writ: the word "nonbiodegradable" on the chalkboard.

DO THINGS THAT DECOMPOSE OR THINGS THAT DON'T
DECOMPOSE DO MORE GOOD TO THE SOIL?

TOMORROW WE WILL USE OUR COMPOST TO GROW
PLANTS, AND THEN WE WILL SEE IF THE THINGS
THAT DECOMPOSED MADE THE SOIL RICH.

Collect all student cgpies of Worksheet 4-0.

Turn to the Development of Experience in Observation
page of the Student Record of Progress and use the
worksheets to rate each student's success in making
appropriate observations. Recalling the amount of
assistance you provided, alsoc rate whether each student
could record results on his own, required help, or

made no meaningful record, Plan to provide spe